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READY FOR BLOWLNG. 
TESTING THE FLUX OF MOLTEN GLASS. 
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BLOWING THE MOLTEN GLASS INTO VASES, CUPS, AND OTHER FORMS. 
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ONE OF THE PRODUCTS, A GLASS BLOWER, 





ORNAMENTING A VASE WITH FLORAL PATTERNS. 
THE AMERICAN CUT-GLASS INDUSTRY. 
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CUTTING GLASS DISHES. 
WILLEY. 


A.ruoucnu it was nearly two hundred years ago that 
the Bohemian workman, Lehman, discovered a way in 


THE PROCESS OF 


By Day ALLEN 


which to make patterns upon glass by cutting, this 
branch of the industry is comparatively modern, for 
the great variety of designs which have been con- 
ceived are the result of but a few years’ experiments. 


kind is undoubtedly su- 
world, although years before 
came into common use in 
this country the industry flourished in England. Prob- 
ably it would assume even larger proportions if the 
upply of raw material, as it might be called, was more 
abundant, for the flint glass which is worked by the 
cutter has its basis in a sand of a very fine quality. 
In this country the only practical supply thus far dis- 
covered exists in the Berkshire Hills in Massachusetts, 


American handicraft of this 
perior to any in the 


dishes made of cut glass 


and the manufacturers are compelled to pay a very 
high price per ton for it 

rhe per cent of silica in the sand forms one of 
its most valuable qualities, but it is necessary to mix 
other ingredients to form the proper basis for the 
glass. Each manufacturer has a formula known only 
to himself, and experiments are continually being 
made to improve the clear and iridescent properties 
with various preparations The principal ingredients 
of the flint glass are sand, red lead with a small 


amount of refined potash and a little cullet. To bleach 


the material a small portion of white arsenic or man 
gunese may also be employed In fluxing operations 
the first processes in the composition of ordinary glass 
are employed rhe furnace is usually heated by gas, 


ilthough petroleum is considered somewhat superior 


and is utilized where it can be secured in sufficient 
quantity rhe crucibles or melting pots are made of 
fireclay mixed with pieces of old pots in a kind of 
dough They are then melted, fired, annealed and 
glazed, so that the material will not mix with the 
flux This step of the process requires great care, 


nd several weeks usually elapse in the completion of 
the pots, although they last but a short period, owing 
to the intense heat to which they are exposed The 
large pots hold 1500 pounds and over of glass, which 
must be temperature of fully 2500 
deg. Fahrenheit it to the opaque, rose-colored 
various dishes 


subjected to a 


to reduce 


mass which is to be converted into the 
While it is extremely ductile and can be molded, ham 
mered and drawn, it is not in the fluid state like 
melted iron, and to this fact is due the wonderful 
ease with which it can be manipulated in the forma 
tion of the articles 

rhe vase, globe, carafe or other design emerges 
from the furnace in a chunk or ball of flux upon the 
rod of the gatheret who estimates the quantity 
required by guesswork, based upon long experien 


rhe hollow rod with the flux is passed to the “blower,’ 


who, forcing air into its center, forms it into a ball, 
to be later rolled or pressed with special tools into the 
shape desired. While this process is one of the most 
intricate, requiring much dexterity, the annealing in 
volves great delicacy also Placed upon a board cov 
ered with asbestos or other fireproof material, the 
rough pattern of the dish is carried to the oven, the 
front of which is heated to a very high temperature 
but the air is graduated until it is comparatively cool 
it the reat The heat in the glass evaporates slowly 


is it is gradually moved back in the oven, and the 
langer of breaking or cracking by the sudden change 
of temperature is avoided So fragile are the pieces 
ifter being blown and pressed, that even the thickest 
dishes will break almost instantly by an exposure 
when treated to a draught of cool air 

At this point in the industry begins the process 
which develops cut glass as it is known in commerce 
Engraved glass is frequently confounded with the cut 
material Patterns which are completed by stamping 
ind moldine are also mistakenly termed cut glass, 
but experts define it as material which has been 


round and polished upon wheels of various materials. 
rhe series of operations termed cutting give the sur 
face its brilliant, iridescent appearance, which is su 
perior to any of the other designs which have thus far 
In fact, the cut glass is as su 


been manufactured 

perior to the pressed and acid-treated material as 
iron wrought by hand is superior to machine-made ar 
ticles of the same metal 


upon the 
com 


Before cutting the figures to be wrought 
dish, it is divided into equal sections with some 


position which will not dissolve by the application of 
water Usually a mixture of resin, turpentine and 
oxide of red lead is employed If the design is very 
intricate at times, it may be traced upon the surface 


glass cutter is usually such 
an expert that he fashions the leaf, diamond or the 
star, depending almost entirely upon his eye and 
memory, the lines traced with the pigment being mere 
ly for measuring properly, so that the proportions may 
be exact Cutting glass is really “roughing” it, for 
the material is eaten away by applying it to the rap 
idly-revolving metal wheels, the edges of which are 


with a steel point, but the 


covered with moistened sand. Water from above con 
stantly drips upon the wheels from a reservoir, on 
the same principle that the farmer moistens his grind 
stone 


The size of the roughing wheels aided by the skill 


of the operator produce nearly all of the figures seen 
upon the surface of modern cut glass, although they 
are almost innumerable, the fashions of the design 


changing from time to time like those of the modiste 
and the milliner Wrought iron and copper are the 
principal materials used in the roughing wheels. The 
iron wheels are called “millers” in the English works 
In making shallow cuts stone and wooden wheels are 
occasionally used, but the metal wheels are principally 


depended upon for the first process. A wheel with a 
rounded edge is used for fluting and hollowing, the 
hollows and circles being produced by a slightly 


rounded edge. The deep and fine cutting is of course 
done with the narrow wheel, which is termed a “split- 
ter.” The edge of the split wheel, slightly flattened, 
performs what is called panel work, but most of the 
ornamentation is done by miter wheels, which in the 
hands of a skilled workman create really marvelous 
patterns. Taking the model as it comes from the an- 
nealing oven, the cutter applies it to the surface of 
the wheel, which traces vertical, horizontal and diag- 
onal lines upon it almost as rapidly as the scroll saw 
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cults ornaments in the wood. Merely additional pres- 
sure of the surface to the wheel produces the deeper 
cutting, while rocking the model slightly from side 
to side broadens the opening to suit the design. The 
diamond pattern so familiar to admirers of cut glass 
is produced with the miter, while prisms are formed 
by applying the glass to its sides. These in turn be- 
come the edges of facets in the diamond by another 
movement, while the square-cut stars as well as dia- 
monds, each having three to eight sides, are completed 
merely by moving the piece of glass in various direc- 
tions against the miter. Buds are produced by gently 
rocking the dish as it is held against the wheel, while 
outlines of flowers and leaves are created by giving it 
a peculiar rolling motion only acquired by long prac- 
tice Floral patterns are one of the most popular 
designs on punch bowls, and as they must be made 
frequently on a hollowed or concave surface, this is 
considered one of the most delicate designs. The 
serrated and rounded edges so popular in cut glass- 
ware are made by what is called a panel wheel, which 
like a saw in producing the right angles. The 
round effect is then secured by application to the 
miter, although the “smoother” sometimes does this 
work, unless the article is very large 

After leaving the roughing department the dish 
contains the design, but the surface is of a dull color, 
and only the expert could distinguish it from common 
glass. fo give it the brilliancy and luster so much 
desired, it must be smoothed and then polished. In 
this process stone and wooden wheels are used, also re- 
volving at a high rate of speed. Great Britain fur- 
nishes the best stone so far discovered for the treat- 
ment of glass; the Yorkshire, Newcastle and Craigleith 
districts supply it principally. Roughly hewn into 
shape, the stones are purchased by the glass manu 
facturers and trued to the proper edge by abrasion. 
Then mounted upon axles, they are driven by shaft- 
ing and belting. The contact of the stone gives the 
surface of the glass its smooth finish, although great 


acts 


care has to be taken lest too much of the material 
should be cut away and the dish thus destroyed;. in 
fact, it requires a very straight and “true” eye in 
roughing and smoothing, as a notch of a quarter or 
an eighth of an inch may destroy the most costly 
vessel, for as is well known, the finest cutting is the 
deepest. The stone wheels are also mitered and of 
other shapes to correspond with the patterns to be 
finished Wooden wheels for finishing and polishing 
have been supplanted largely in recent years by re- 


also wheels having a felt surface, or 
buffers as they are sometimes termed. The wood pre- 
ferred is willow, elder or cherry, as these varieties 
give a very lustrous appearance and do noteleave any 
imperfections upon the surface if the pokshing is 
properly done The finish of the dish is another part 
which involves much care, but cut glass owes its popu- 
larity as an ornament very largely to the manner in 
which this process is carried out. Different ingre- 
dients have been used to enhance the polish, but the 
manufacturers of the best grades of American glass 
find that a mixture composed merely of putty in the 
powdered form and slightly moistened seems to an- 
swer the purpose best, although ground pumice stone 
is sometimes used 

Cut glass in this country has become so popular that 
it now rivals the precious metals in its sale in various 
forms for gifts. It combines not only art but useful- 
ness, as the patterns include nearly all of the ordinary 


volving brushes 


table dishes, such as pitchers, bowls, carafes, goblets 
and tumblers, while in the form of vases, jars and 
even lamps it ornaments the drawing-room as well 


as the chamber. Such progress has been made in the 
industry, that lamps are manufactured with shades, 
reservoirs and even pedestals made of this material. 


Probably the largest yet made was finished at the 
Libbey works in Toledo, Ohio, illustrated by the ac- 
companying photographs At this plant the famous 


punch bowl presented to President McKinley was exe- 
cuted The bow! and pedestal combined weigh no 
less than seventy-five pounds, and over a month was 
required to complete the design of the stars stripes 
and shields upon the surface of the pieces, although 
every portion of the work was performed by the 
wheels. 


EXPERIMENTS 
FLIES.* 

in Umschau. 

SUPPLEMENT. 


TEMPERATURE WITH BUTTER- 


By Dr. E. Translated for the 


ScieNnTIFK 


FISCHER, 
AMERICAN 


Resutts obtained by temperature experiments on 
butterflies furnish so much that is startling and have 
such unforeseen significance as to the question of the 
production and modification of species, and as to the 
difficult and important problem of hereditary trans 
mission, that a brief explanation of these experiments 
is of interest and is instructive to circles of readers 
not limited to actual students of zoology. 

Temperature experiments with butterflies have been 


made in the past decades by Dorfmeister, of Graz 
(1845), and later by Weismann, of Freiburg (1868). 
These students confined themselves almost altogether 


to the small variety of day butterflies, Vanessa levana 
L.. whose peculiar conditions of coloring induced these 
two investigators, among others, to make the experi- 


ments in temperature. For Vanessa levana L. passes 
through two generations each year, one of which 
hibernates in the pupa condition and produces, in the 
spring, a levana L. with dark spots on a light browu 


ground. This levana produces a second generation of 
direct descent, which passes through all of its stages 
of development (the egg, caterpillar, pupa and butter- 
fly) during the middle of summer and results in a 
variety (Vanessa prorsa L.) which is colored in an 
entirely different way, namely, black and white. 
Dorfmeister and Weismann surmised that the differ- 
ences of temperature which obtained during the devel- 
opment of these two generations (the winter genera- 
tion and the summer generation) were the cause of 
the differentiations as to color, and experiments made 
on this ground verified the conjecture. They succeedea 
in producing a transitional form porima O., which 





*The reader who is familiar with the import of these experiments in 
solving the most important biological! problems, such ae adaptation, here- 
dity, selection, etc.. will note that this article presents in detail remarkable 
results obtained in this line by the author 





closely approached the winter variety, by exposing the 
pupa of the black summer variety to a low degree of 
temperature about + 2 deg. C. This was a case of 
the change of a generation of one species into another 
generation of the same species. Nothing further was 


done, and it seemed as though the end had been 
reached, At any rate, there were no further experi. 
ments made after Weismann published his results, 


After a period of seventeen years a series of specia} 
temperature experiments made by me in the summer 
of 1892, reawakened interest in the matter, gave ef. 
forts a new direction and produced unexpected resu/ts, 

The origin of the new experiments lay in studies 
made of a specimen of Vanessa Io L. (the familia; 
peacock butterfly) obtained under perfectly normal 
conditions. This specimen differed from the norma} 
form by a black spot on the upper wing; a spot norma] 
only in varieties closely related to this specimen. | 
signalized the appearance of this black spot in this 
situation, where it always appears in a related variety, 
as a case of atavism (retroversion) and since Weis. 
mann has made it appear that the effect of cold upon 
the pupa may produce such retroversions, as will 
appear from what follows, I determined at an early 
opportunity to expose pupe of Vanessa lo L. to cold, 
With the expectation of producing this black spot in an 
artificial way. 

The experiments begun in the fall of 1892 confirmed 
this expectation after some time. 








The first experiment produced a most startling re- 
sult in another respect. I placed fresh pupe of the 
peacock butterfly into an ice-cellar and kept thm 
there for three weeks at a temperature of + 3 deg. ©. 


No entirely normal specimen was hatched. There wis 
evolved an entirely new and hitherto unknown varie'v, 
which presented phenomena of the utmost importan:e 
in their reflex influence on the genealogical develop- 


ment of butterflies. For the product resembled in 
color and markings a different group of the same 
species, namely, Vanessa urtice L. (smaller tortoi 

shell) and thus gave unmistakable indications of iis 


derivation from that group. This gave rise to tie 
expectation that other varieties of Vanessa could also 
be changed by cold and that possibly points of a» 
proach might be established and a genealogical 

quence confirmed. It was also to be expected that the 


treatment of pup# under abnormal increase of te 
perature would result in modifications of the butte 
flies and in the creation of new forms. It was not 


therefore a matter of surprise that under such promi 
ing conditions the results of the first experiment 
1892 should be the cause of intense activity in th 
field. 

My experiments, begun in the spring of 1893 
spite of many obstacles and inconveniences, were soon 
followed by those of other investigators, at first | 
Standfuss, then by Frings, Fickert and others. T! 
different varieties of Vanessa in Central Europe we! 
studied. 

In experiments with low temperatures the pup 
were exposed to + 3 deg. C. from three to six week 
In heat experiments the exposure was made from or 
to several days at temperatures ranging from + 
deg. and + 38 deg. C.. even to + 42 deg. C. Vanes 
urtice, L. (smaller tortoise-shell) on exposure to co 
appeared with upper surface darkened, while in se 


eral specimens the under side was lighter, very muc 
after the manner of the variety found in the pola 
regions, V. polaris Stgr. Several individual case 


however, passed even beyond this polaris stage an 
approached a form of urtice found in the island o 
Jesso, marked by a broad black band lengthwise 
Heat produced the opposite, a lighter, predominant} 
red, coloring for the upper surface and a darker unde 
surface, and thus a startling approach to the variet 


Ichnusa Bon. found in southern Europe (Corsica an 
Sardinia). 

Similar results were obtained from Vanessa poly 
chloros L. (larger tortoise-shell) which was modifie: 
directly into the variety called erythromelas Aust 


(found in southern Europe and north Africa), while 
cold modified it into two new varieties. one with les 
distinct markings and a second with a largely in 
creased series of black markings. 

Vanessa Io L. seemed able to resist changes in tem 
perature to a remarkable degree, so far as heat wa: 
concerned, remaining almost entirely normal, but col 
resulted in the above-named new variety Fischeri 
Stdfs. 

Vanessa antiopa L. (Camberwell Beauty or yellow 
bordered butterfly) proved to be an exceedingly varia 
ble specimen and one furnishing important matter fo! 
investigation. 

Subnormal temperatures darkened the brown funda 
mental color, narrowed down the yellow border and 
enlarged the blue spots. I named this beantiful but 
terfly Artemis Fschr. Supranormal temperatures 
changed antiopa into the very opposite of artemis 
The fundamental color was lighter, the border wider 
and the blue spot decidedly smaller. I described this 
delicate variety of artemis as epione Fschr. in 1894. 

In a similar way it was possible to change the 
summer generation, Polygonia C. album L., into the 
darker fall generation by exposure to cold and to make 
it approach the light southern European egea Cramer 
by exposure to heat. 

Of course the Arachnia, variety prorsa L., previously 
examined by Dorfmeister and Weismann, were also 
subjected to experiment and resulted, through expos 
ure to cold, in the hybrid variety porima O. delicately 
graded from thé summer generation, prorsa L. to the 
winter form, lavana L. 

Finally there are the two varieties of Pyrameis: 
atalanta L. (red or scarlet Admiral) and cardui L 
(Painted Lady or thistle butterfly). They behaved 
much like the above-mentioned varieties of Vanessa 
The light forms artificially produced by heat re 
sembled in every way those flying in southern regions 
and those modified by cold resembled the dusky north 
ern specimens. Cardui particularly resembled those 
specimens which have come to me from the northern- 
most regions of Europe and North America. 

These experiments prove, as observed by Dorf 
meister and Weismann, that a modified form of the 
butterfly was produced if the pupa was early exposed 
(that is. on one of the first three days of the pupa 
condition) to abnormal temperatures; for cold thre¢ 
to four or six weeks, for heat from two to four days 
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uninterruptedly. Hence this period of the pupa con- 
dition is called the sensitive or critical stage. 

From the results thus far cited we can make an 
important deduction: We have seen that our central 
European varieties, which we in general classify as 
the original forms and the pupz of which were used 
in these experiments, can be artificially modified into 
northern local forms by cold and into southern forms 
by heat. They can, in fact, be directly changed into 
these forms. Hence the deduction that these local 
forms are climatic productions; hence, that the species 
is not unchangeable and that these modifications and 
changes experienced are brought about by the factors 
of environment, especially of temperature, and do 
not originate from the innate tendency of the indi- 


vidual. There has been a suspicion of this right 
along, and it has been assumed as a condition of 
probability, but the above investigations have fur- 
nished experimental proofs, and have removed the 
matter from the domain of surmise to that of cer- 
tainty. 

But our results go farther than this. As shown, 


r central European Urtice L. was directly changed 
exposure to cold into the polar variety, polaris 
Stgr. But this variety we have reason to believe is 
old form, which has existed in its present or, at any 
te, a very similar garb ever since the glacial epoch 
d which has been preserved until the present day 
the fact, that in the post-glacial era, when the 
mate grew more temperate, it withdrew to the 
re northerly and colder regions: or if its habitat 
vered the northerly parallels in the glacial days, it 
= been there preserved owing to unchanged climatic 
nditions. 
This leads to the startling conclusion, that urtice 
n be artificially changed by cold into a form (polaris 
gr.) which existed in the glacial period; and since 
her varieties of Vanessa exhibit similar changes, 
e conclusion is applicable to them all. 
These experiments therefore point the way to repro- 
icing from the common central European Vanessa 
tt only forms that existed ages and ages ago, and 
ius to produce atavistic or retrovertive phenomena, 
it also on the other hand to produce anticipatory or 
ture forms, in other words, to create what has never 
t existed 
The experiments, however, revealed another most 
nportant and extremely puzzling fact, which soon led 
) another series of novel experiments. 
If the varieties produced by cold could be compared 
ith these produced by heat, one is struck by the fact 
iat the products in the way of marking and coloring 
iove in lines of opposition. If, for instance, a certain 
olor increases with cold, it decreases with heat. The 


onclusion was therefore reached that cold operates 
s such, and that the operation of heat is likewise 
pecific. This conception seems to be as old as the 


emperature experiments themselves. 

But to my intense surprise I was enabled to make 
he observation in the summer of 1894, that an experi- 
ment with heat made on Vanessa antiopa L. at a tem- 
perature varying from + 38 deg. to + 42 deg. C. re- 
sulted, not in the expected heat variety, but the cold 
triety in exactly the same way as though the pupae 
had been kept in ice for several weeks in the begin- 
ing. 

This unexpected phenomenon proved a turning point 
n the matter of understanding the nature of the pro- 
luction of varieties. It led me in 1894 to establish 
the point, that the influences of cold and also of cer- 
tain gradations of heat are not direct and specific, but 
hat they produce the changes of coloring and marking 
n the butterfly indirectly, and by certain retardations 
n the development of the pupa. 

This retardation theory was published by me in 1895. 
it represented the view that it is possible to retard in 
part or altogether and even to arrest entirely the 
levelopment of the organism of the pupa, not only hy 
cold but also by high degrees of heat. This met with 
no approval at first. There was a tendency to demur 
to the idea that heat should operate like cold, and 
that it should arrest development. This seemed to be 
contrary to all previous experience, but it was soon 
possible to furnish additional and imperative testi- 
mony as to the validity of the position taken. 

The heat experiments of 1893 have in a few cases 
resulted in a peculiar aberration in antiopa L., an 
aberration found in very rare instances in nature and 
listed as an aberration, hygiwa Hdrch. 

I enlarged the scope of the experiments in 1895, and 
used temperatures lower than those previously em- 
ployed. These had ranged from zero to + 10 deg. C., 
while I now went below zero, and subjected the pupa 
three times a day for one hour to a temperature rang- 
ing between — 4 deg. to — 20 deg. C. This was con- 
tinued for three or four days. This new method of the 
intermittent application of low degrees of cold imme- 
diately opened a new and broad field; for we suc- 
ceeded not only in obtaining extraordinary changes in 
the markings and colorings of butterflies, but also in 
solving many interesting and important problems. In 
the first place, I had expected that these modified ex- 
periments would result in markedly differentiated 
butterflies, so-called aberrations, and the results fully 
confirmed these expectations. And in this respect the 
most astounding fact was that by the use of low de- 
grees of cold I produced the same aberrations of 
antiopa, which I had two years previously obtained by 
heat, namely, the above-mentioned Hygiwa, Hdrch. 

While we had produced by warmth the variety Arte 
mis Fschr., previously produced by slight cold, we were 
now able to produce by extreme cold (frost) the heat- 
aberration hygiwa Hdrch. 

Since, therefore, cold and heat in both cases pro- 
duced like forms, the fact was established that there 
is no reason for attributing specific or direct operation 
to either of these areas of temperature, so far as the 
two forms of antiopa, namely, Artemis Fschr. and 
hygiwa Hdrch. were concerned. And since other vari- 
eties of vanessa had resulted in analogous aberrations 
by frost* the conclusion seemed inevitable that these 
variations are not specific and immediate results of the 





* Analogous changes specifically show in the gradual obliteration of the 
light spot on the forward edge of che upper wing by the peripheral ex- 
pansion of the black pigment, while on the other hand the dark spot in 
the central area (or in whatever area it may occupy in the normal forms) is 
gradually digplaced (a compensatory relation of color !) 
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influence of extreme cold (— 4 deg. to — 20 deg. C.), 
but indirect results from arrested development due to 
this temperature, and that this arrested development 
is produced not only by extreme cold, but also by 
extreme heat, and that consequently it must be possible 
to produce not only the aberration hygiewa Hdrch., but 
all other frost aberrations by extreme heat. 

This deduction was fully verified in both points 
both by my own investigations and by those of Stand- 
fuss. It proved possible to produce all frost aberra- 
tions by heat temperatures ranging from + 38 deg. to 
+ 46 deg. C., but Standfuss actually observed that the 
pupe exposed to heat and those exposed to cold actu- 
ally hatched later by an equal period than pupe of 
exactly the same age, which were maintained at 
normal temperatures, and that consequently both heat 
and cold arrested the development of the pupe equally! 

The opinion I have previously expressed of equality 
of arrested development both by heat and by cold has, 
therefore, now come to universal acceptation. 

It is different with reference to the attitude to be 
assumed toward varieties produced by moderate cold 
(0 deg. to + 10 deg. C.) that the condition of things 
with these is similar to that just proven for aberration 
as shown by the production of Artemis Fschr. (as 
before mentioned), which belongs to these cold varie- 
ties. This I produced by heat in 1894 at about + 40 
deg. C. But this observation remained as a solitary 
instance devoid of corroboration, and hence the old 
theory of the specific operation of moderate cold not 
only remained in force, but was also confirmed by vari- 
ous cold and heat experiments made in latter years by 
investigators of butterfly life, and further by a study 
of those varieties and localized forms which have 
northern and southern habitats. The investigations of 
Standfuss were chiefly instrumental in this. Basing 
upon his experiments he formulated the theory that 
varieties produced by cold must be, in a way entirely 
opposite to the course of aberrancy, a direct and imme- 
diate product of the temperatures causing them; since 
a cold variety had never been produced by heat, or 
vice versd. 

I had always doubted the correctness of this theory, 
since my observations in the year 1894 seemed to me 
to prove the opposite. It seemed imperative to me, 
therefore, to follow up this solitary instance and to 
investigate every obtainable form of Vanessa experi- 
mentally with a view to finding whether or not it 
would be possible to produce all the cold varieties by 
exposure of the pupa to certain degrees of heat, as 
had already been demonstrated in the case of antiopa 


artemis. 
And it was a success! It was demonstrated that 
about + 38 deg. to + 41 deg. C. is the most favorable 


temperature; that there must be but slight moisture; 
that exposure must be rather long and uninterrupted, 
as in the cases of moderate cold. And these experi- 
ments also proved that there was arrested development 
from both extremes, since the pupw exposed to heat 
as well as those exposed to cold were late in casting 
their shell. 

It may be of interest to give a schematic summary 
of the various temperatures and the results produced 
by them in varieties and aberrations.* 

The introduction of but two forms with their varie- 
ties and aberrations into the tabulated statement will 
suffice to show the general outlines of the results ob- 
tained. The following can be read from the tabula- 
tion: 

If pupe of the normal form A be placed in a mod- 
erately cold temperature of 0 deg. to 10 deg. C. from 
three to six weeks, during which time there are natu- 
rally excessive values of moisture, the result will be 
variety B, which corresponds to the northern form, or 
the “winter generation,” or that of the glacial epoch. 
If the pupe be exposed to a temperature slightly supra- 
normal (about + 35 deg. C.) we obtain the variation 
C, a form now found in southern areas, or to be found 
there later as a climatic form. If we use somewhat 
extreme temperatures, and cool a series of pupze at — 
4 deg. to — 20 deg. C. three times daily for one hour 
each time and repeat this on two or three successive 
days, the result will be an aberration decidedly devi- 
ating from the normal type (Aberration D,). This 
same aberration we also obtain if the pupe be exposed 
to a temperature of + 42 deg. to + 46 deg. C. (Series 
D,), and in the same way the cold variety (B,) can be 
reproduced (B,) by exposing the pup to less extreme 
heat, + 38 deg. to + 41 deg. C., with less moisture 
and more continuous exposure. 

The varieties B, and aberration D, produced by sub- 
normal temperatures can also be called into being 
(Series B, and D,) by heat and only the slightly supra- 
normal product + 35 deg. (eventually up to + 40 deg. 
C.) has its own peculiarity of form (Series C) attained 
by no other temperatures. 

B and D are therefore indirect products modified by 
arrested development, and C = forms are direct and 
specific products of the temperatures calling them into 
being by acceleration of evolution. 

The elaboration of these temperature experiments 
therefore fully confirmed the theory I had published 
eight years ago. They likewise explode as erroneous 
the theory of specific operations of sub-normal temper- 
atures held for fifty years. Of all the results obtained, 
that involving the production of the variety polaris 
was the most striking. This butterfly, found hitherto 
in the polar regions Only. and produced thus far by a 
cold temperature of + 5 deg. C., was actually created 
by a temperature of about + 40 deg. C., and indeed 
in a form much nearer the real polaris than those pro- 
duced at lower temperatures. 

But other peculiarities will be noted by a compari- 
son of the different forms. 

As before mentioned, the B and C forms move in 
opposite directions. If a certain color increase in one 
series, it decreases in the other, when compared with 
the normal form of urtice. These appearances also 
recur between the B and D, for instance, a moderate 

° dD, B, A 
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degree of coid produces a definite form, Artemis Fschr. 
Then an increase of cold does not produce this arte- 
mis in more marked form, as one might expect, but 
the production lapses as soon as a certain number of 
degrees below zero has been reached into the exact 
opposite; that is to say, a color, for instance, black or 
blue, which under moderate cold expanded now dimin- 
ishes and disappears entirely. 

But this strange fact does not only appear in a 
quantitative change of pigment, but also in a very 
definite direction for the expansion of the black pig- 
ment. For if a specimen has a black spot, then mod- 
erate cold will extend this black spot lengthwise, while 
frost will expand it breadthwise, and finally excessive 
changes can result in such a superabundance of the 
black pigment that the entire butterfly turns black— 
a form obtained by heat in aberration extrema Fschr. 

These latter parts are an experimental confirmation 
of the change in markings of certain groups of animals 
demonstrated by Eimer; but his theory of the length- 
ening of the stripe as being the oldest and atavistie 
marking is hardly tenable according to our results. 

His theory, however, receives at least in part a form 
of support by our results. The change of color mark- 
ings took place in all the forms D, not in any kind of 
irregularity beginning here or there, but in regular 
direction from below upward, or from the back to the 
front, i. e., the lower side of all wings was changed 
before the upper, and the back wing before the front 
wing. When I raised aberration in form D by héat 
and not by frost, this order was changed. The changes 
took place in the direction from above down, and 
from front to back. 

This exception to the rule is not a solitary instance; 
many of them could be named. Eimer himself ad- 
mitted a large number of exceptions, so that he was 
not ready to speak of a general rule, much less of a 
law. But exceptions mentioned above became im- 
portant in that they are an explanation of the aber 
rations of butterflies which occur in nature at rare 
intervals. 

The heat experiments were not only so arranged that 
I could place the pupe into an incubator, but I could 
also expose a great many of them in midsummer sev 
eral hours to the: direct rays of the sun by means of 
insolators. The result was in so far of exceeding 
interest that both those pup# exposed in the sun and 
those in the incubator resulted in like aberrations. 
And since these coincided with such cases as are al- 
ways found in nature, the conclusion was a legitimate 
one, that instances occurring with great rarity in 
nature as curiosities for that reason, unintelligibly 
mysterious lusus naturae in the way of aberrations 
result from the fact that young pupae are accidentally 
erposed to the direct rays of the sun several, i. e.. 
three, four or ten hours. My measurements showed 
that under these circumstances the bodily temperature 
of the pup rises to + 38 deg. and even to 40 deg. and 
43 deg. C. and more.* 

Rather more rarely it may occur that such aberra- 
tions are the result of the fact that pupe# which have 
been exposed to frost or hoar frost in the early fall 
nights, or even to the lower temperatures of fall 
weather,+ or to a touch of winter cold, resuit in the 
spring in similar aberrations, as some few cases seem 
to prove. 

The next question that 
understand these various facts? What 
tial nature? 

As far as the Series B 


how are we to 
is their essen- 


arises is 


and C are concerned, the 
answer is a simple one: These are varieties such as 
exist in the present earth epoch, as northern and 
southern varieties: such as polaris Stgr., ichnusa Bon, 
erythromelas Aust., and epione Fschr. These varieties 
and family forms wherever their flying areas touch 
pass through slight gradations from one form into the 
other. Therefore, we understand that Series B and © 
as such are similar to those changes which are gradu- 
ally produced by a change of climate or a change of 
habitat. 

The nature of Series D and its frost and heat aber- 
rations is more difficult of interpretation 

Eimer conceives of the facts which I have obtained 
and which he mentions in his “Orthogenesis der Sch- 
metterlinge’” repeatedly, as forms which are changed 
by spasmodic leaps and highly developed. In general 
I am of the same opinion, and consider them as ap- 
pearances which in the further development of »ur 
earth may be produced; yea, in part are sure to be 
produced! An entirely different conception is repre- 
sented by Standfuss, who considers these aberrations 
new and purely individual deviations which have noth- 
ing in common with the physiographic development 
of the species, and therefore really never existed as a 
permanent form, and never will exist as such, but will 
always lie outside the track of evolution as singular 
anomalies. 

I cannot admit this proposition which it would be 
difficult to form and which has led some to consider 
these aberrations as pathologically conditioned. I 
shall adduce my confirmations in the Allgemeine Zeit- 
schrift fiir Entomologie,t where all of the experiments, 
investigations and theoretical deductions, which are 
here only briefly cited, will be elaborated in detail and 
with plates. In the same way experiments with other 
varieties and investigations belonging thercto in ref- 
erence to the problem of inheritance, subject to the 
principle of Lamarck, cannot be reported until the 
richly illustrated original article in the above period- 
ical shall have been completed 





* These high degrees pf temperature are not necessary if the exposure 
laste eight or ten honrs. The form D, can be produced at + 88 deg. and 
even at + 36 deg. as I have shown in 1808. 


+ These aberrations result from slight cold (0 deg. up to + 2 deg. and 
+ 3 deg. C.) if the exposure laste several days, 


¢ Published by Neumann of Neudamm 
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Heat Aberration. 


Heat Variety. 
(+ 42° to + 46°C, 


Heat Variety. 








(—4° to —20° C.) (0° to + 10° C.) (+ 2° C.) (+35° to + @° C.) (+88 to + 41° C.) 
TIchnusoides Selys. Polaris Stgr. Urticae L. Ichnusa Bon. Polaris Stgr. Ichnusoider Selys. 
Hygiaea Hadrch. Artemia Fachr, Antiopa L. Epione Fschr. Artemis Fechr. Hygiaea Hadrch, 











BOAT-LAUNCHING 


inventions have been 


one knows at what time the ship must be abandoned, 
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be such that the boats can be conveyed from the ship 


to the water by the boat crew. 


6. As it is of the greatest importance to minimize 
the labor involved in getting the boats from their 
stowed position into the water, the releasing appli- 
ances must be as simple as possible and boat cradles 
should preferably be avoided. Also boats in their 
stowed position should be connected with the convey- 
ing apparatus, so that they can be launched at a 


moment's notice 


The Peterson launching apparatus has been con- 
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existing circumstances, the safety 
ship is not assured 


system of davits now 


involved in manipulating it and there is too much 


boat-launching device 


pend upon steam o1 


preferably be so 


PETERSON BOAT-LAUNCHING APPARATUS. 


structed to meet these severe requirements and care 
has been taken to make it with as few parts as pos- 
sible. 

The new system comprises two permanent overhead 
tracks, each having a terminus on both sides of the 
vessel, and four booms of built-up section forming a 
continuation of the tracks, when swung in position 
ready for use. The number of boats to be stowed 
on each track has to be determined by the total num- 
ber carried, but it is not advisable that more than 
four boats should be carried on one track. In the 
stowed position the boats are suspended from the 
tracks, and kept in equilibrium by rope lashings 
through the keel and eyebolts on deck. Trip hooks 
can be used, but rope lashing is safer, as a knife, 
which is always handy, will release the boat in less 
time than a trip hook 

The permanent tracks are made of two Z bars 
riveted to the overhead structure. The lower flanges 
of these Z bars form a guide for truck, C, the convey- 
ing medium for the boats. To this truck the boats 
are connected by two stout hemp ropes of sufficient 
strength passing over sheaves which are mounted on 
the same pin as the rollers. One end of the hemp 
ropes is attached to a hanger, i, embracing the boat 
and thus giving four points of support, instead of two 
as used in the present system, and adding to the sta- 
bility. The other part of the ropes passes over a 
leader near the center of the boat, to a friction brake 
at the stern, which holds this end of the rope firmly, 
and when boats are to be lowered this is done by 
operating a lever which releases the grip on the ropes. 

The second part of the launching apparatus, the 
booms, are pivoted at the terminus of the track and 
carried partly by straps, p. on the permanent track, 
and partly by the stay or stays, q 

Spans and guys, uw and ¢. serve to keep the booms 
in position. When not in use these are folded up 
against the ship's side. To put the booms in position 
ready for launching, and releasing the boats by cut- 
ting the lashing ropes, will not require as much time 
as accommodating the passengers in the boats. When 
this latter part is done the boats are pushed along on 
the tracks and out to the end of the booms, from 

















be launched from either 
Boats must be well clear of the vessel when they 


reach the water so that oars can be used on both sides 


formed from the ship. The launching system should 
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whence they are lowered from the boat itself by the 
use of above mentioned friction brake, controlled by 
one of the crew detailed for this duty. 

The booms and stays are designed to safely carry 
the weight and are made long enough to allow the 
boats to clear the ship’s side. 

By this system the boats can be launched from 
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either side of the vessel, as the tracks extend acrogs 
from side to side. For the safe conveyance of the 
boats over the deck, rollers are applied at the june. 
tion of the keel and stem and stern. When the boats 
are lowered the free end of the lowering rope passes 
over the sheave and drops into the water, leaving the 
trucks on the boom. A recess on the outer end of the 
boom—which is closed—prevents the truck from roll- 
ing back. When the boat reaches the water the weight 
is taken off the hanger, and as this is simply laid in 
slots cut in the stem and stern, and guided by open 
eyebolts, m, it can be easily removed. 





THE FOULING OF SCREWS BY CABLES. 
Wuoever has witnessed the casting off of the cables 
that secure a modern steamship to a wharf by her 
stern, knows the care that has to be taken to quickly 
haul in such cables, which almost always belong to 
the vessel, and have to be coiled up on deck until 
another landing is made. The haste that is made in 
performing this operation is not due to the fact that 
there is any fear of letting the cables get wet, but 
merely to the fact that in the different maneuvers, 
the cables, under the influence of currents, etc., might 
come into contact with the screw. With the old 
paddle wheels, the danger was not so great, since they 
were situated amidships, and consequently far from 
the point at which the cables dropped when they were 
cast overboard. The case is exactly opposite with the 
screw, which has a sort of corkscrew motion, ani, 
when one of its blades happens to strike the cable, 
there are many chances that the latter, if it is not 
broken by the impact, will be carried along in the 
rotary motion and wind around the boss of the screw 
in an inextricable manner. In such a case, one of two 
things may occur: Either the blade of the screw or 
the screw itself may be broken under the stress, o 
else, what is just as bad, the winding up of the cab! 
may render the screw and consequently the boat im 
movable. Such a thing as this recently happene 
with the steam tug “James Leary,” which met with a 
submarine cable (an electric one) stretched betwee1 
East Greenwich and Pattowannet, Rhode Island, by the 
Narragansett Electric Light Company, of Providence 
As soon as an abnormal resistance was perceived, the 





ACCIDENT TO A SCREW. 


engines were stopped; but it was too late, since the 
rapid rotary motion of the screw had soon wound the 
large copper cable several times around it and tied it 
in inextricable knots. The tug was rendered com- 
pletely immovable, and the conductor had to be cut 
away and the boat towed to a dry dock.—For the 
above particulars and the illustration, we are indebted 
to La Nature. 


PARSONS’ SCREW-PROPELLER. 


AccorpIne to the experiments of Dines and others, 
it has been established that the normal pressure on a 
plane moved at small inclinations through air or 
water, varies approximately as the angle of inclina- 
tion and the square of the velocity of motion. In a 
screw-propeller of the usual pitch ratio (1 to 15 pitch 
co-efficient) the angle of inclination of the blade to 
the direction of motion through the water, is approxi- 
mately the same for such distances from the shaft line 
as lie outside about two-fifths of the radius of the 
propeller-circle, while the velocity of these points 
through the water varies approximately as the dis- 
tance from the shaft. From this it follows that the 
pressure upon the water of any element of the blades 
(between the above limits) will vary approximately 
as the square of the distance of the element from the 
shaft-line. In high-speed vessels when the water pres- 
sures are great, cavitation commences first near the 
tips of the blades and extends toward the roots of the 
blades as the speed or slip ratio of the propeller is 
increased. 

The cavitation which is found to take place around 
the conical end of the boss abaft the propeller is due to 
the rotational velocity imparted to the water in the 
vicinity of the boss by the normal action of the blades 
and also by their skin and eddy friction on the water. 
This rotational velocity closes in around the after 
cone, following the principle in hydrodynamics that 
the angular momentum in a vortex tends to remain 
constant. The angular velocity of the water around 
the cone is therefore much in excess of that of the 
propeller-cone itself. 

In an invention recently patented by Charies A. Par- 
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sens, it is sought to reduce the cavitation which takes 
place at the back faces of the propeller-blades near the 
tips by forming the blades with a reduced pitch near 
their tips. The invention furthermore provides small 
vanes on the propeller-cone, adapted to prevent cavita- 
tion around the cone and to utilize for propulsion some 
of the rotational energy of the water close to the pro- 
peller-cone, which energy Mr. Parsons claims is lost 
with the type of propeller in ordinary use. 

fo obtain a high mean slip and thrust without pro- 
ducing serious cavitation, has been the object of many 
inventors; but their efforts to attain this end have been 
generally made in increasing the pitch of the blades 
toward their points. Mr. Parsons states that he has 
ascertained that the desired effect is produced by 
forming fast-running propellers with a reducing pitch 
toward their tips, the reduction beginning about half 
to two-thirds outward from the boss or blade root. 
Such reduction of pitch increases to about a ten per 
cent reduction at the blade-tips. Theoretically also it 
would appear first that this variation of pitch should 
be such that the slip ratio at any given distance from 
the shaft should be in inverse proportion to the square 
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TURTON'S 


cavitation would 
large area of the pro- 

ller-blade thus constructed; third, that such pro- 

llers could be run faster without producing cavita- 
tion, while at the same time effecting a greater mean 
ip ratio and thrust than would be possible with pro- 
llers constructed with blades of constant or in- 
easing pitch toward their points. Mr. Parsons says 
it he has confirmed this by experiments on propel- 
rs constructed according to his invention which is 
sed on this theory. 


that 
over a 


that distance; second, 
mence simultaneously 


com- 


TURTON’S LATHE-CARRIER, 


Messrs. George Turton, Piarrs & Co., of the Rail- 
vay Buffer, Spring, and File Works, Sheffield, are 
now manufacturing an improved lathe-carrier which 


is been recently patented by them, and which we 
ustrate herewith. Figs. 1 and 2 show the carrier at 
est; Fig. 3 shows it in actual work. This carrier is 
mply slipped on to the shaft which is required to 
machined, and the work is then put into the lathe, 
with the shank of the carrier in front of the driving 
pin in the face-plate of the lathe. When the lathe is 
started, the driving pin catches the carrier, whieh 
automatically tightens itself on the work. This éen- 
tirely dispenses with the loss of time which is en- 
tailed by the workmen having to tighten up screws 
as in other carriers. When small work in large quan- 
tities is being machined, this saving of time must 
amount to a considerable item. The more pressure 
that is applied only causes the carrier to grip tighter, 
and cuts have been applied which stop the lathe and 
throw off the belt without in any way causing the 
arrier to lose its hold. All the parts are made of a 
high class of steel, with the working parts case-hard- 
ened, so that each carrier will have a very long life 
used with ordinary care.—Engineering. 


COMPRESSED AIR LOCOMOTIVES. 


Tue Invalides station, which the Compagnie des 
Chemins de Fer de l'Ouest has just constructed, is 
lesigned principally for the service of the great lines 
f Brittany and Normandy, and, consequently for re- 
eving the Saint-Lazare and Montparnasse stations. 
lo do this, it has been necessary to establish a short 
ne between the old junction that skirts the Seine and 
the Viroflay station a little beyond that of Versailles 
left bank). At this place, the trains will reach the 
main line, upon which they will be able to run in all 
directions. The short line, of which the part com- 
prised between the Invalides and Meudon is already 
inder exploitation, is established wholly for electric 
traction. It constitutes the first railway line in 
France of which the trains are currently actuated by 
electric motors, for we cannot consider the two miles 
of the Compagnie d'Orleans comprised between Orsay 
ind Austerlitz stations as an exploitation properly so- 
called. 

The electricity is furnished by a central station sit- 
uated at Issy, and the current is led by a third rail that 
accompanies the line for its entire length and upon 
Which bear the contact shoes of the motor cars, in 
order to take up the power needed. This system 
offers a host of advantages that we shall not enumer- 
ate here; but it presents one drawback, and that is 
that it causes interruptions of the conductor at the 
changing and crossing of tracks. Upon the main line 
and at the approach to the stations, this is a matter 
of no great importance, since the speed acquired by 
the train easily permits of crossing switches without 
Sensible retardation. But this is not the case in the 
Switching about and making-up of trains at stations. 
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Now, since the company, by reason of the contract 
made with the city, cannot employ steam locomotives 
in the interior of the Invalides station, it has had to 
look for a style of smokeless locomotive capable of 
performing yard services. It is with such an object 
in view that it has recently had constructed three com- 
pressed-air locomotives which theoretically fulfil) all 
the conditions desired. These locomotives are de- 
signed likewise for aiding trains that happen to be 
momentarily in distress upon the line as a conse- 
quence of the interruption of the electric current. 
They have been constructed in such a way that they 
can make the round trip between the Invalides and 
Versailles stations without recharging. Compressed 
air, employed as a motive power, especially for street 
car propulsion, has not given very good results: so 
that, upon certain lines, it has become necessary to 
discard it; notwithstanding the existing installations, 
the efficiency was deplorable. With the locomotives of 
the Compagnie de |’OQuest, the conditions are no longer 
the same, since the engines are not intended for use 
on the line. They have to make long trips only éx- 
ceptionally, and are of interest merely for yard service 





LATHE-CARRIER. 


the incon 


remarks as to 
veniences found in regular service are, therefore, not 
applicable to them. 

The compressed air necessary for these locomotives 


at stations. The foregoing 


is produced by a small plant installed below the 
Esplanade des Invalides, at the level of the subter 
ranean tracks of the new station. This plant consists 
of three independent groups each formed of a synchro- 
nous triphase current electric motor, which receives a 
5,000-volt current from the central station at Issy, and 
of a Mekarski vertical air compressor of 200 horse 
power, making 100 revolutions a minute, and raising 
to a pressure of 1,422 pounds to the square inch the 
air that the Compagnie de l'Ouest purchases from the 
Compagnie Parisienne d’Air Comprimé at a pressure of 
85 pounds to the square inch. Each compressor con- 
sists of four cylinders mounted in pairs in tandem, so 
that the same connecting rod serves for actuating the 
two pistons of the same group. The two cylinders of 
each of these two groups do not have the same duty to 
perform. The upper one effects the compression of 
the air only in the portion situated above the piston, 
while the lower one acts only for that of the part com- 
prised beneath its piston. From the viewpoint of 
work, then, the two cylinders of a tandem may be con- 
sidered as one and the same cylinder. Let us see how 
the compression is effected: The lower cylinder draws 
in the air at 85 pounds to the square inch and com- 
presses it to an intermediate pressure and then sends 
it into a reservoir, whence it is sucked by the upper 
cylinder in which the compression is carried to 1,422 
pounds to the square inch. In order to prevent heat- 
ing of the metal, the cylinders are surrounded with 
jackets within which circulates a current of cold water. 
On another hand, water is allowed to flow likewise 
in the interior of the cylinders, so that the air coming 
from the compressor is always accompanied with 
humidity and must be dried before it is used. The air 
thus compressed is stored up in an accumulator com- 
posed of six groups of 20 reservoirs. The locomo- 
tives, according to their requirements, come to these 
latter to obtain their supply of pneumatic power. The 
adoption of a system of compressed air accumulators 
such as those above described was indispensable, since, 
as we have seen, the plant is supplied by the electro- 
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motive power of the line, and, as the locomotives are 
partly designed for the relief of the electric trains in 
cases of an arrest of current, it follows that the plant 
could not operate in cases of distress and would be 
unable to render the services for which it was installed 
if it were desired to employ recently compressed air. 
Each of these three groups of compressors is cap 
able of giving 4,400 pounds of air under pressure. Let 
us add that the plant is arranged in such a way that 
it can furnish special portable boilers designed for 
reheating the compressed air upon the locomotives. 
These locomotives are carried by two two-axled 
bogies. They have the form of a baggage car, pro 
vided with two cabs, one at each end, for the engineer 
This arrangement does away with the necessity of 
turning the engine around for running in the opposit: 
direction. The entire mechanism, which is extremely 


simple, is situated under the body of the engine so 
that it can be easily inspected, cleaned and repaired 
when need be. 

The main part of the locomotive contains 33 reser- 
voirs of compressed air, which the engineer can con- 


nect with the cylinders of the motors from either cab 
The motors are two in number, and situated near each 
of the cabs. The air passes into an intermediate reser- 


voir before entering the motors, each of which is 
provided with two cylinders placed outside of the 
frame of the car. The first is a high pressure one of 


284 pounds to the square inch, and the second a low 
pressure one of 143 pounds. At its two extremities 
the engine is provided with special arrangements for 
the charging of the compressed aii It carries like 
wise portable steam boilers for the heating of the air 

The engineer's cabs are provided with all the appa 
ratus necessary for operating and controlling the dif 
ferent parts.—For the above details and the cut we are 
indebted to La Nature 


SAFETY 


THe act of 1893, with its amendments, known 
safety-appliance law, became of full effect on 


A PPLIANCES.* 


as the 
the ist 


of August, 1900, and the beneficent results of its oper- 
ation are now being realized The greatly increased 
security of life and limb with which the men on 
freight trains and in freight yards now perform their 
work is apparent on every hand. Evidence of the im 
proved conditions that have resulted from the prac 
tically universal use of automatic couplers on freight 


accident records of 
companies and of the railroad 
employés’ insurance organizations, and also in the 
testimony of railroad officers and employés and the 
heads of the engineers conductors’, firemen’s and 
trainmen’s brotherhoods 

This gratifying state of affairs is due to the Federal 
statute, to the railroad companies’ united action, and 
we believe we may fairly say, to the efficient perform 
ance of their duties by the inspectors in the service of 
the commission: in other words, to the energy and 
perseverance of the men, in and out of Congress. who 
brought about the passage of the law, to the persistent 
work of the managers and mechanical officers of the 
railroads, who, in their technical associations, carried 
through the various measures necessary to accomplish 
uniformity, and to the intelligent and careful inspec- 
tion by which the commission has been able to promote 


cars appears in the the commis- 


sion, of the railroad 


the efficient and methodical maintenance of couplers 
brakes, and handholds on freight car and to facili 
tate the adoption of good practice in regard thereto 


In the expansion of traffic incident to unprecedented 
activity in manufacturing and commerce, many rail 
road companies found themselves hard pressed to keep 
pace with the demands for increased locomotive power, 


cars of greater carrying capacity and other costly 
facilities, and thus. almost of necessity, gave inade- 
quate attention to some matters of detail. In this 


emergency the usefulness of the commission's inspec 
tors, in supervising the methods of dealing with de 
fective cars or with doubtful questions about the 
requirements of the statute, has not only been evident 
in resulting improvements, but has been cordially re« 
ognized by railroad officers of all grades. These in 
spectors, who are competent men of long experience 
in car and train work, have not confined their observa 
tions exclusively to those details of construction and 
operation which are specifically covered by the statute, 
but have taken notice of all features of operation, 
maintenance and repairs which seem to be germane 
to the work in which they are engaged. In their in 
terviews with railroad presidents and managers they 
have frequently made suggestions, based on their ob- 
servations, which have elicited much commendation 
from those officials. 

Interstate 


* Extracts from fifteenth annnal Report of th Commerce 


Commission, 
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The number of conductors, brakemen, switchmen, 
flagmen and watchmen, killed in coupling accidents 
in the year ending June 30, 1901, expressed by the 
ratio of the number killed to the total number em- 
ployed, appears to have been less than in the year 
immediately preceding by about 35 per cent, and the 
number injured by about 52 per cent. This appears in 
the following table, which covers 70 per cent of the 
operated mileage of the country: 


TABLE NO. 1,—ACCIDENTS INCURRED IN 


AND UNCOUPLING CARS. 


COUPLING 


7 


Employés on #7 =| Number of trainmen* 


roads employed to one 
Year ending June 30 . 
| Killed Injured, Killed Injured. 
-_ . Ee —_ — 
| 
1898 see eeees| 209 | 5,483 | 555 21 
1899 ; on ‘ ° 196 5,281 592 22 
1900 : pirodnns 228 3,970 346 31 
1901 sesee ous | 161 2,082 837 65 


* Ratio based on trainmen other than enginemen and firemen, and in- 
cluding switchmen, flagmen, and watchmen. 


Deaths and injuries caused by fallimg from trains 
and engines have long been a marked feature of rail 
road-accident records, and the deplorably large totals 
under this head have been the subject of comment in 
the reports of the commission for former years. The 
following table shows the totals under this head: 





TABLE NO. 2. ACCIDENTS CAUSED BY FALLING FROM 
TRAINS AND ENGINES 
| Total number of Number of trainmen* 
| employés employed to one 
Year ending June 30 & . ——. 
| 
Killed. | Injured. | Killed, | Injured, 
ee H44 3,780 354 60 
ME USnes cu. cede ees {08 3,627 497 59 
1898 cececse cocee 73 3,859 480 57 
1s90 C060 Be eete - os L5Y 3, 970 390 | 45 
1900 , ‘ eee. ee 320 4,435 861 43 
*Number of trainmen includes enginemen, firemen, conductors, and 
other trainmen, 
It will be observed that there is a material increase 


in the ratio of killed in 1900 over the three years next 
preceding. The various causes of this increase can 
only be conjectured, but among them are obviously the 
increase in the number of inexperienced men employed, 
and the increased amount of work done by the men 
when the volume of traffic is constantly increasing, as 
was the case on many of the railroads during the year 
under consideration. The use of air brakes on freight 
trains is confidently expected to lessen the deaths and 
tmijuries under this head: but air brakes were not 
nearly so generally used in 1899-1900 as they are now 
On the other hand, it is well known that, with the 
powerful locomotives, heavier cars and longer 
freight trains which have come into general use du! 
ing the past few years, the use of air brakes on these 
trains has been the occasion if not the cause in some 
circumstances, of an increased number of violent 


more 


shocks, which of course tend to increase the danger 
to men on the cars. The increase in the dangers due 
to the practice of running longer trains is not to be 


measured alone by the increased proportion of powerful 
locomotives in use, for two engines on the same train 
on level lines as well as on steep grades, are now very 
common 

A suit for damages for personal injury has recently 
been decided by the State court of Illinois in which 
the safety-appliance act was a factor in determining 
the liability of a railroad company. The case is known 
as Hood v. T. H. & I. R. R. Co. The facts showed that 
the plaintiff, a freight brakeman, while coupling cars 
on a dark night, slipped and fell under one of the 
cars and received serious injuries. He established to 
the satisfaction of the jury that the car which crushed 
his hand was not equipped with grab irons, as required 
by the act of Congress. Without the benefit of that 
act he could not have recovered, as the injury would 
have been held to be one of the risks incideht to his 
employment. The Appellate Court of Illinois held, 
first, that to bring such a case within the operation of 
the act of Congress it was not necessary to show that 
the car contained goods constituting an interstate ship 
ment It was sufficient in that respect to show that 
the car in question was a part of a train engaged in 
interstate commerce, and that the car was attached to 
the train at East St. Louis, Ill... and billed through to 
Indianapolis, Ind., and that it was not provided with 
handholds as required by law. Second, the court held 
that it made no difference whether the employé did or 
did not know that the car was not provided with 
handholds, as section 8 of the act of Congress ex 
pressly relieved him from the common-law rule con 
cerning the assumption of knowledge of the risks of 
employment 

In this case the Appellate Court affirmed the judg- 
ment of the trial court, which held the company liable 
The State Court upheld and enforced the Federal stat- 
ute and gave it that liberal interpretation which pre 
vails in the interpretation of remedial statutes 

As this is perhaps the first ease in which sections 4 
and 8 of the act have come before an Appellate Court. 
the decision as a precedent is important to all con 
cerned; and it is gratifying to those who are inter 
ested in the protection of life and limb in the railway 
service that the validity of the act of Congress has 
been sustained on all the points raised, and by a unan- 
imous court 

Another case, which, if sustained, will have an im- 
portant bearing upon the value of the safety-appli- 
ance law to railroad employés is that of White v. The 
Chicago Great Western Railway Company, recently 
decided by the United States circuit court for the 
southern district of lowa, which reached that court on 
a removal from the State court 
The case involved the application and construction 
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of a statute of lowa, one section of which is quite 
similar to the second section of the Federal statute 
under discussion. Each statute prohibits the use of 
any car not equipped with automatic couplers so they 
may be coupled or uncoupled without the necessity of 
a trainman going between the cars. The plaintiff, 
White, was injured while attempting to make a coup- 
ling between a car that was properly equipped, in 
accordance with the provisions of both the State and 
Federal law, and the tender of an engine that was 
not provided with automatic appliances, which neces- 
sitated the use of the old link and pin. The United 
States Circuit Court instructed the jury to return a 
verdict for the railroad company, on the ground that 
a locomotive tender was not a car withip the meaning 
of the act. 

As the State and Federal acts are substantially sim- 
ilar, that court would undoubtedly construe the Fed- 
eral statute as not broad enough to require the loco- 
motive and tender to be equipped with safety couplers. 
If that construction shall be upheld by the Supreme 
Court, the safety appliance act will be considerably 
impaired in its practical value. It is, therefore, rec- 
ommended that section 2 of the act be amended so as 
to specifically include locomotives and tenders. Such 
an amendment is necessary to put the statute in 
accord with the approved practice of all the prominent 
railroads. The reports from the roads to this com 
mission show that railroad officials, recognizing the 
need of uniformity in couplers throughout the waole 
length of a train, or a series of trains, have made good 
progress in equipping their locomotives and tenders 
with automatic couplers, and have so far equipped 
more than 75 per cent of them with such couplers. 
While this action is highly commendable, it is still 
desirable to add this reasonable and useful amend- 
ment to the law, if for no other reason than to insure 
uniformity among all of the roads. 

One of the greatest obstacles in the way of safety 
in freight-train operations at the present time is the 
presence, in nearly all trains, of old and weak cars. In 


the unavoidable shocks incident to the movement of 
heavy (new) cars at the increased speed now found 
necessary, these weak cars are often damaged and 
sometimes completely crushed, thus endangering the 
lives of the trainmen. The use of automatic power 
brakes on freight cars, being still to a considerable 


extent a device about which enginemen, repairmen and 
others have yet something to learn, is naturally the 
frequent cause of severe shocks in trains. No one 
better understands the dangers connected with cars 
of inadequate strength and stiffness, or more sincerely 
regrets the present conditions, than do the managers 
of the railroads; yet the only remedy which appears 
to be feasible—the abandonment and destruction of 
the old cars—is one which must be applied gradually. 
The use of cars of greater tonnage capacity is now 
universally deemed essential in order to carry freight 
economically. Practically all of the thousands of new 
cars built during the past vear have been designed to 
carry from 30 to 55 tons. These cars weigh empty 
from 15 to 19 tons each, whereas the older cars weigh 
from a fourth to a third less. The increased economy 
secured by the use of the heavy cars is so marked in 
some kinds of traffic that prudence dictates the aban- 
conment of smaller cars long before they are worn 
out, and to some extent this has been done. Yet the 
lighter cars are still sufficient in many kinds of traffic: 
while to provide for the expansion of business on most 
of the roads during the past two years any available 
car, economical or uneconomical, has been pressed 
into service. Under these circumstances the use of 
strong and weak cars in the same train has been 
looked upon as a necessity. It seems reasonable to 
expect that every well-managed railroad will do away 
with this element of danger as fast as is practicable, 
and therefore no recommendation is made on the sub- 
ject at this time 

The commission employs six inspectors. These men 
visit the freight yards, examining all cars with a view 
of discovering any defects which may constitute a 
violation of the Federal statute. As before stated, 
these inspectors are men who have had long experience 
in matters of railway equipment. An inspector al- 
ways, when possible, introduces himself to the officials 
in charge of a yard or station which he visits. The 
rules under which the inspectors act were compiled 
after extended conferences with master car builders, 
chief car inspectors and other railroad officers, and 
with the heads of the brotherhoods of railroad em- 
ployés. Before final adoption (on April 1, 1901), they 
were sent out for criticism and approval to a large 
number of railroad officers of the classes named. In 
their final form the rules have proved suitable and 
satisfactory. They have enabled the inspectors to in- 
form the commission concerning the actual state of 
affairs as regards observance of the law, while at the 
same time they have not caused friction with the rail- 
road men or dissatisfaction on their part. At the 
request of the Master Car Builders’ Association about 
30,000 copies in pamphlet form have been sent by the 
commission to railroad officials. While these rules 
embrace many points which are not specifically dealt 
with in the statute, the inspection which they call for 


covers details which are essential to the safety of 
those for whose benefit the law was enacted, and, as 
noted above, the rules have met with general ap- 
proval. 


In addition to the matters which are specified in the 
statute, the rules require the inspectors to examine 
the ladders on the sides and ends of cars, the steps at 
the sides and ends and the running boards which ex 
tend along the roof. The snggestions which the in- 
spectors have been able to make concerning these 
details have been received by railroad officers in good 
spirit, and it is believed that they are generally in 
such satisfactory condition that no statutory regula- 
tion concerning them is necessary. 

It is a well-known fact that uncoupling attachments 
have been one of the most troublesome questions in 
connection with the introduction of vertical plane 
couplers. A large percentage of the minor accidents 
to trainmen since the introduction of automatic coup- 
lers has occurred while using or trying to use these 
appliances. The horizontal rod, bert at the end to 
form a handle, is frequently knocked out of position by 
some slight accident, or is out of order for some cause 
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or other, and the brakeman attempting to use it finds 
difficulty in moving it. This often or usually happens 
while the car is in motion, so that the man has to run 
alongside of the train; and any unexpected delay or 
difficulty naturally draws his attention away from the 
ground and his footing and thus leads him almost un.- 
consciously to neglect his own safety. Many uncoup 
ling rods or hooks are found defective by reason of too 
short a chain. This defect is liable to cause uncoip- 
ling of the cars when they are in motion, and this, on 
an ascending’ grade, and particularly in passing ove) 
a summit, has many times been followed by a collision 
This danger being realized, the inspector or shopman 
who sets out to remedy the defect of a short chain is 
liable to put on a chain which is too long, therelhy 
introducing a difficulty of another kind; for too long 
a chain may make it impossible for the brakeman or 
switchman to lift the coupling pin without going |» 
tween the cars. AS we have already intimated, this 
and other difficulties with uncoupling apparatus a) 

it is believed, in a fair way to receive early attention 
and correction. 

A comimon defect in couplers, and one which is the 
cause of much trouble and expense to the railroad 
is breakage of the knuckle. And, as is well know 
these breakages are often due to shocks or strains 
which, if the knuckle had been solid, would not hay 
been serious enough to produce injury. In oth 
words, if it were not for the slot and holes which a) 
left in the knuckles for the purpose of making it po 
sible to couple to another car with the old-fashion¢ 
link and pin, the strength and security of the knuckl 
and therefore of the coupler as a whole, would be muc 
greater than it is. These weakening features of th 
coupler were, in the transition period incident to th 
gradual change from the link-and-pin to vertical-plan 
couplers, a necessity; but as the transition period i 
now passed, the necessity no longer exists, and ther 
is no good reason why solid knuckles should not b 
generally introduced. 

Railroad officers have complained a good deal o 
rough handling of cars in yards. With the general us 
of automatic couplers, relieving the men of the neces 
sity of going between cars which are about to com: 
together, it has become possible to quicken the wor) 
of switching by moving the cars much faster tha: 
formerly and taking less care to properly graduate th: 
speed of one car or a draft of cars as it approache 
another. This complaint is, no doubt. well founded 
The condition is regrettable, not only because of th« 
damage inflicted on cars and their contents by this 
rough handling, but also because it introduces a posi 
tive element of danger. The injuries which may lx 
done to a car in such case may or may not be discov 
ered at the time. If the breakage of a timber or loos 
ening of a bolt or other fastening occurs in a yard ani! 
is not noticed and remedied at the time, it constitutes 
a serious element of danger throughout every mil« 
which that car may run until the defect is discovered 
and it may be discovered only when it causes a derail 
ment while running on the road at high speed, causing 
thousands of dollars damage. It is needless to sa) 
that the remedy for this fault is in the hands of th: 
railroad superintendents themselves and lies chiefly 
or wholly in the discipline of the men handling th: 
cars. 

The inspectors have noted a harmful practice in 
connection with air-brake hose, which, unfortunately, 
seems to be on the increase—the practice of pulling 
one car away from another without disconnecting the 
hose couplings, thus leaving these couplings to sepa 
rate automatically. This separation is theoretically 
provided for in the design of the couplings, and is in 
tended to take place without damage to the couplings 
or the hose: but practically the hose is strained and 
frequently loosened at its fastenings, so that defects 
are produced which are allowed, perhaps in some cases 
unavoidably. to go a shorter or longer time without 
repairing. This of course introduces an element of 
constant danger while trains are running, for the acci 
dental rupture or parting of a hose or its connections 
while a train is in motion is sure to result in a sudden 
stoppage of the train; and a sudden stoppage, with 
the car couplings in their present condition, is quite 
liable to cause such shocks as to derail, damage and 
crush one or more cars. In trains of which only a 
part of the cars are equipped with air brakes in usc it 
often happens that a stoppage of this kind will result 
in hundreds of dollars’ damage to the unbraked cars 
in the rear of the train, and consequent danger to the 
trainmen. Injuries to trainmen from this cause have 
been somewhat common, and some of the injuries have 
been fatal. 

The practice of thus allowing hose to be pulled apart 
by the locomotive is perhaps partly due to the feeling 
of the men that they ought, when possible, to avoid 
going under cars to uncouple the hose. This is a 
reason which should not escape consideration, yet it 
must be borne in mind that in thus avoiding one dan 
ger a worse one may be caused. Therefore, in the 
freight service, as in the passenger, it is the duty of 
officers, trainmen, and all concerned to support and 
promote such regulations and discipline as will make 
it safe for the men at all proper times to perform thé 
necessary duties under and between the cars 

It will be observed that one of the prominent matters 
which has engaged the attention of the inspectors is 
the condition of retaining valves. The retaining valve 
partially controls air pressure in the brake cylinder, 
and is opened or shut by a handle at the roof of the 
ear, where it is within convenient reach of the train- 
men: it is a device for more efficiently and safely con 
trolling the speed of trains on steep descending grades. 
While, under favorable conditions, the air brake is 
efficient without this auxiliary, its use is a valuable 
additional safeguard, and on very steep grades it is a 
necessity. It appears, however, that but few rail- 
roads have as yet made regular, intelligent and sys- 
tematic use of retaining valves. and as a result the 
valves have been very generally neglected. Trainmen 
do not use them in all cases where they should, and 
often they are unable to use them if they would, be 
cause «aey are not in working order. 

Tle systematic maintenance of air brakes on freight 
care requires the intelligent co-operation of all the men 
who have to do with the making up, movement 
and distribution of trains. Every conductor should 
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promptly advise the repair men of all defects found 
in service, to the end that these shall be repaired in 
the shortest possible time. The brakemen (who, it is 
gratifying to observe, are being carefully instructed 
py many of the roads in the theory and operation of 
the air brake) should keep their conductor fully ad- 
vised of the conditions throughout the train. Brake 
men can easily detect many irregularities which the 
inspectors at the yards can discover only by great care 
and the expenditure of much time. Whenever the air 
brakes on a car are cut out, the reason for so doing 
should be recorded on a card to be attached to the 
rhe running of trains partially air braked is a prac 
e which is still tolerated everywhere. To an extent 
this impairs the value of the air brake as a safety ap- 
pliance, for an automatic application of the brakes on 
a moving train, in consequence of the accidental rup- 
ture of a hose or breakage of a pipe—and the provision 
automatic application in these circumstances is an 
ential element in any train brake—checks the 
eed of the air-braked cars so very quickly that tne 
braked cars, behind those braked, are by their 
omentum crowded against those in front with such 
ce as often to crush and sometimes to derail one 
more cars. The balance of economy is, probably, 
favor of the running of trains partly air-braked, 
ither than with no air brakes, in spite of the losses 
e to this cause; but the duty of doing away with 
h a dangerous condition must, nevertheless, be 
vious to every railroad manager. 


PSYCHOLOGY.* 
By Prof. E. A 


fo define a priori the nature and scope of a science 
always difficult; and it is especially difficult during 
riods of transition. Speculation as to what psychol 
y ought to be is of course interesting and important; 
it its value depends largely upon the frank recogni 
n of what psychology actually is, or perhaps what 
e psychologies actually aie. Even the statement 
at psychology is the “science of mental processes,” 
ves much to its elasticity; for the psychologists who 
cept it differ as to the meaning of the terms “men- 
l’ and “process.” They differ more widely as to 
ie worth of particular methods and hypotheses; and 
ey are by no means unanimous regarding general- 
zations and laws. 

This situation is due in part to the fact that psychol 

zy, on taking its place in the midst of the empirical 

ciences, found that these, by their rapid accumula 
on of data, had both lightened and increased its task 

the way was open to the solution of older prob 
ems, it was also beset by new problems which be 
nged, on one side at least, to physiology and physics. 
low the methods and results of these sciences could 
turned to profit, without any sacrifice of its own 
iethod or autonomy, was, for psychology, not easy 

o determine Fortunately, with some friendly dis- 

ussion regarding metes and bounds, psychology has 

iot only held its own, but has also rendered service to 
ts neighbors 

It has not abandoned its traditional method For 

he analysis of the various states, processes, tendencies 
nd activities which appear in the individual con 
iousness, introspection cannot be dispensed with. 
f it is supplemented, as we nowadays say, by other 
nethods, this implies not that self-observation of a 
cener sort is our prerogative, but rather that, with 
learer knowledge of the conditions upon which our 
ental life depends, we are enabled to study each pro 
ess both in itself and in its manifold relations. Com- 
arison is thus a conspicuous and even an essential 
eature of modern psychological methods. 

Psycho-physical research, as the name _ indicates, 
seeks to determine the relations between mental pro 
cesses and physical processes. Whether this deter- 
mination and its quantitative results should be called 
measurement, is still a subject for discussion. But 
there can no longer be any question as to the value 
for psychology of experimental methods. With the aid 
of these it is now possible to compare accurately 
changes in sensation and variations in the quality and 
intensity of external stimuli, to observe closely the 
organic modifications which accompany emotion, and 
to fix, within reasonable limits, the time-rate of the 
most complex processes. In a general way, of course, 
it has always been known that there was some sort of 
connection between the psychical and the physical: 
what modern psychology accomplishes is the more de 
tailed and more exact investigation of that connection 
Similarly with the phenomena of association, memory, 
attention. inhibition and fatigue; their importance has 
long been recognized, but their thorough analysis is 
the outcome of experimental work 

A complete solution of the problems that are offered 
in this portion of the field would leave on our hands 
the larger problem as to the development of conscious 
ness. That mind is a growth, that its behavior in any 
given moment is affected by its behavior in all the past 
moments, all psychologists admit But there is much 
to be learned regarding the successive phases of this 
growth By what steps does the mind advance from 
the earliest impressions of childhood to the complex 
activities of adult life? What share in the process 
shall be assigned respectively to heredity, to the in- 
fluence of environment, to the mind’s own reaction by 
impulse, imitation and the growing consciousness of 
ends to be attained? The answer to such questions 
invoives obviously a comparison between later forms 
of mental life and its simpler beginnings which may 
lead us far into the province of biology. Certainly no 
theory of evolution can afford to disregard the mental 
factors any more than psychology can overlook the 
results established by biological research. 

This becomes more evident in view of the fact that 
both mental and bodily life may and too often does 
vary from the course of normal development. Those 
modifications which, either suddenly or gradually, re- 
duce the mind to chaos, have in the past been studied 
chiefly on their practical side. They possess none the 
less an interest for psychology By contrast at least 
they throw light on the normal activities of mind 


PACE. 


* Popular Science Monthly. 
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It should be noted, however, that in mental pathology 
as in psycho-physics and in the study of normal de 
velopment, comparison is simply a means of getting 


new information concerning those processes which 
appear in the normal individual consciousness. To 
render this information available and to co-ordinate 
the multitude of facts which it contains or suggests, 
some sort of theory is necessary; and there is no lack 
oi theorizing in modern psychology. 

Owing, perhaps, to the predominance of compara- 
tive methods, the theory of psycho-physical parallelism 
is just now in vogue. It is agreed, in general, that 
mental processes and physical processes take place sim 
ultaneously, and to this extent the one series may be 
said to parallel the other. But beyond this, discus 
sion is rife and the end is not yet. If, on the more 
orthodox view, it is claimed that the two series are 
merely parallel, i. e., without any causal nexus, it is 


urged on the other hand, especially in these latter 
times, that there must be interaction, mind produc 
ing effects in the organism and vice versa While, 


again, it is maintained that the conscious processes 
have causal relations of their own—a specific psychical 
causality; it is also asserted that the causal relation 
exists for the physical processes only, and that mind 
gets its connectedness as an accompaniment of the 
bodily series. 

The final adjustment of these claims may depend, 
in a measure, upon the eventual acceptance or re 
jection of the hypothesis, now favorably regarded, 
that every conscious state has for its organic basis 
the passage from centripetal effects in the brain to cen- 
trifugal effects, and consequently has its efferent or 
motor phase as well as its afferent or sensory phase. 
This hypothesis, however, leaves untouched the in 
quiry as to the precise way in which mind acts on 
body and body on mind. The latter problem, in fact, 
is essentially metaphysical. It points at once to the 
remoter region in which epistemology and criticism 
hold sway 

More than any other science, psychology finds itself 
obliged to canvass its results in the light of philosophy. 
Of late the statement has been made quite frankly 
that the way to psychology has its starting-point in 
philosophy Be this as it may, psychology is, for the 
time being, at the stage of self-examination, taking 
an account of its titles to existence as a science. Not 
that it doubts of its proper object: the whole range 
of experience and of scientific thought is before it 
But the question is How can this object be laid hold 
of? The spontaneous, unreflecting attitude of mind 
is confessedly beyond the reach of investigation. And 
if by reflection we endeavor to describe and to ex 
plain the mental life, do we not construct for our 
own purposes an object which is more or less arti 
ficial? 

This criticism implies no skeptical tendency. It 
surely will not deter psychologists from their work 
of investigating the more subtle elementary processes 
of mind, its unfolding in the individual and its rela 
tions to the complex activities of its environment 





THE REVOLUTIONARY INVENTOR.* 


Tuere is nothing constant but change, and pestilent 
inventors are now busy with their brains in the work 
of destroying the present Baldwin Locomotive Works 
and will soon put all these railway magnates to thei 
trumps in their effort to adjust their present cum 
brous and costly methods of operating their roads to 
the more effective and less costly ones that will pres 
eutly be presented to them. I have no doubt that 
many of the destructive inventors can hardly get 
their daily bread, but they cannot help inventing, 
whether they will or no The Baldwin Locomotive 
Works have been in existence for two generations. Is 
there any building upon the ground which was ‘there 
in the beginning? Is theie any machine or tool in 
the works which was there even one generation 
ago? I guess not Now, the profit of each genera 
tion has been in saving what the last wasted. 
The profit of each future decade will be only what 
was wasted in th preceding decade. Therefore 
our hosts must be prepared to reconstruct their whole 
works, to throw all their present tools and machines 
into the pile of scrap, and to follow the lead of 
hungry inventors to see if they can keep up 
with the progress of science. Let me ask them at the 
risk of lack of courtesy if there is anywhere in ex 
istence a more wasteful machfne than that locomotive 
No. 20,000? Can it convert into work more than 5 
or 6 per cent of potential of the coal with which it 
is fed? Does it not waste ever 90 per cent of the en 
ergy of the fuel? The doom of the stationary steam 
engine is written upon the walls of the great works 
in which gas engines are now being made. I doubt if 
the locomotive can ever carry a gas-producing plant 
on its tender, else the doom of the steam locomotive 
would also be written. Now, let me ask the railway 
magnates how much energy they are wasting. Even if 
we do run only four wheels where our kin beyond the 
sea are said to run sixteen under their little freight 
cars, is there not still a lot of waste? Even if the old 
equation of one ton of merchandise to three tons of 
dead weight in the train has perhaps been trained 
to three tons of freight to one of dead weight. are 
you satisfied? How soon will you be forced to change 
again so as to carry five or six tons to one of dead 
weight? You are no more free from the nefarious 
work of the pestilent inventor than our hosts. In the 
end it all comes to one conclusjon. The only accumu- 
lation that can be made in this world which possesses 
any duration or permanent value is mental energy 
All that we can save is time. by making a reduction 
in the hours of labor and in the quantity of muscular 
effort now required by the work of getting a living. 
Whether you know it or not, the function of all you 
gentlemen who are in charge of the great works and 
great railways is to help on this progress in human 
welfare You get your own board and clothing in 
compensation in common with all the workmen whom 
you capitalists serve as much as they serve you. Ina 
material sense, our board and clothing is all that any 
one of us can get in or out of life upon this planet 


these 


* Edward Atkinson at the Commemoration Dinner of the Baldwin Loco- 
motive Works. 
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If all that the hand and brain of man has transformed 
of the crude products of nature into what we call 
capital; in other words, if ail our great factories, 
warehouses, mills, railways, machine shops, goods and 
wares, could be converted back into food, clothing and 
shelter, and we then stopped work, we should con 
sume it all and come to grief in less than three years. 
We cannot beat Old Time by more than two or three 
years; the sum of all our capital in material thing 
does not exceed three years’ annual product now. and 
probably never will. An old saying is: “Three genera 
tions from shirt sleeves to shirt sleeves.” That is the 
common rule. Only those who can leave to their chil 
dren the power of applying mental energy to the use of 
their material wealth will lengthen that term rhat 
is the beneficent law of labor, whether the direction 
of the effort be manual, mechanical or mental ‘In 
the sweat of his brow shall man always earn his 
bread.” 


WHAT DOES THE DESIGNATION C. P. 
PRESENT? 


MEAN AT 


LyMAN F. Kester, discussing this question in a 
note presented at a meeting of the Franklin Institute, 
said: P. in the chemical worid undoubtedly meant, 
as it should to-day, a chemical of very high purity. 
But the expression as used at present by the chemist 
the pharmacist, physician, the photographer the 
broker, etc., may mean almost anything from a chem 
ical substance of high purity to one of very secondary 
quality. For ample evidence of the latter it is only 
necessary to read over the advertising portions of some 
of the journals, where can be seen some of the absurdi 
ties of the designation «. p. For example, one manu 
facturer advertises chemically pure tar That the 
designation c. p. may mean chemicals of ordinary 
purity can be seen by the following An order wa 
placed for c. p. zine chloride and c¢. p. sodium bisu 
phite, two very difficult chemicals to make even of a 
fairly high degree of purity. What was wanted in 
this case were articles of good quality, ‘commercially 
pure,’ if you please. Nearly all manufacturers of gly 
cerin mark their best quality c. p. and deliver it in 
iron drums, supposed to be galvanized inside. If such 
glycerin ever was c. p. it certainly cannot be expected 
in many cases to remain so very long under these con 
ditions. Some ¢. p. drum glycerin contains iron to such 
an extent as to render it unfit foruse in mixtures which 
contain carbolic acid or similar chemicals. As a mat 
ter of fact, very little available glycerin answers even 
the U. S. P. requirements, to say nothing of c. p. These 
glycerins almosi all contain fatty acids and substances 
which reduce Fehling’s solution.” The author notes 
that certain prominent foreign manufacturers of chem 
icals have replaced the term c. p. with others, as “su 
perior,” “pure,” et« while several houses in this 
country still use it freely All chemists are aware, ‘i 
remarks, that “it is practically impossible to make ‘in 
absolute pure chemical in any quantity;" and he woutd 
like to see a set of standards or system of abbrevia 
tions established for chemicals and chemical com 
pounds, so that upon proper designation the 
quality would be furnished when and wherever called 
for. 





Same 


FOR SCIENTIFIC INVESTI 
GATION. 


THE KINETOSCOPE 


Tue lecture rooms of the department of physics at 
the Massachusetts Institute of Technology, Boston, will 
be enlivened hereafter by the use rf kinetoscope 
The machine is a first step teward equipping an in 
structor with apparatus that will enable him not only 
to illustrate his lectures with ordinary “motion pie 


tures,”” but to transfer to the screen the continuous 
records of experiments in original research 
One of the many uses of the kinetoscope will be to 


illustrate the movement and character of air waves 
produced by the motion of any object, like the open 
ing of the door, for example The air is full of un 
noticed sound waves, produced, not by sound. but by 
the various motions that make what we call sound 
These waves travel at the rate of about 1,100 feet a 
second and yet it is asserted that they may be pho 
tographed under favorable conditions The particulai 
value of the kinetoscope for studying these waves lie 
in the fact that when the views are thrown on the 
screen in the lecture room the speed of the machine 
may be regulated to suit the observer and sound 
waves which actually travel at such extremely high 
speeds may be made to traverse the screen as slowly as 
desired. 

Another use of the kinetoscope will be in showing 
the speed variation of a steam engine for the different 


positions of the strok: The speed of an engine i 
kept constant within very minute limits by the in 
ertia of the flywheel and where the flywheel is adapted 
to the conditions the variation can be detected only 


sensitive apparatus Alternating current 
however, should have an absolutely con 
power, and it is thought that the kineto 


by the most 
generators 

stant motive 
scope will afford an excellent means for studying th: 
variation in speed of steam engines and may assist in 
formulating rules for proportioning the weight of fly 
wheels or in adapting the mechanism of the engine t 
the requirements of the generato! 

Very often greater speed instead of less speed is rv 
quired in exhibiting a phenomenon on the screen of 
the kinetoscope. The Smithsonian Institution, in Wash 
ington, has recently afforded an excellent example of 


accelerated speed in its use of the kinetoscope in 
studying the grawth of a plant Kinetoscopic pi 
tures were taken steadily and systematically as the 
plant grew: a delicate piece of work which required 


several months before the film was complete, and in 
volved the use of an automatic flash light and other 
contrivances in order that the hourly growth of thr 
plant could be observed from first to last When the 
film was finished, however, it could be run through the 
kinetoscope as fast as the operator wished. As a re 
sult the plant could be seen, in the compass of a few 
minutes, actually growing from seed to maturity, each 
stage of growth being in th: ime proportion to all 
others as in the original development of the plant it 
self.— Machinery. 














22148 








THE ISTLE FIBER OF 





MEXICO. 
By Cuaries Ricuarps Dover. 


A Fiber ranking second in commercial importance 
among the fibers of Mexico—the henequen of Yucatan 
always standing first—is the “Istle,” “Ixtle” or “Tam 
pico” of commerce, which is produced in large quanti 
ties from uncultivated plants that cover vast areas in 
the eastern and northern portions of the country 

Its chief use in the United States is for the manu- 
facture of brushes, being a substitute for animal 
bristles, though it admits of other uses. In Mexico 
it is used alone, or with other fibers, in the manu 
facture of bagging, pouches, to a limited extent for 
cordage, for girdles for pack animals and for other 
local About 90 per cent of the Tampico fiber 
is derived from a species of the family Amaryllada- 
cea, known to botanists as Agave heteracantha (Fig. 
1), a small aloe-leaved plant rarely attaining more 
than a height of two feet, though often growing larger 


uses 





Fie. 1.—ISTLE PLANT. 


in the mountains. and always 
arid levels 

The plants produce themselves by millions over the 
plains or plateaus, and up the mountain sides, of the 
States of San Tamaulipas, Nueva Leon 
Chihuahua, Coahuila and to an extent in adjacent 
States, also reaching over the border into Texas. The 
chief centers of the industry are the towns of San 
Luis Potosi, Saltillo, Victoria, Jaumave, Tula, Monte 
rey, Matamoras to an extent, and Tampico, the latter 
being the Gulf shipping port, from which the com 
mercial name of the fiber is derived At the present 
time the United States imports annually about 6,000 
tons of the fiber at the value of $72 per ton, thes 


smaller on the more 


Luis Potosi 


figures representing only a portion of the fiber ex 
ported from Mexico, other countries taking a large 
supply, while the native demand is considerable. Un 


States 


experi 


United 
fiber 


demand in the 
were the 


doubtedly the 
would be 


present 
largely 


increased, 





Fia, 2.—NATIVE WITH BASKET OF CLEANED 
FIBER. 


mented with for other uses than as brush material, 
and the demand could be readily met as the supply of 
raw material is almost limitless 

An interesting feature in relation to the production 
of this fiber is the fact that every pound of the com- 
mercial and local supply is extracted by native Indian 
hand labor, its production, in the aggregate, serving 
to maintain an army of these simple, hard-working 
people as well as their families. It may be stated that 
the average amount earned by a native for a day's 
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labor is about 37 cents Mexican silver, or about 16 
cents reduced to gold value. 

My principal investigations relating to this industry 
were made near one of its chief centers, Jaumave, at 
the hacienda Las Pilas, owned by the brothers Zorilla, 
the farm covering about ten miles square in territory, 
although I traveled through a considerable portion of 
the entire Istle region. A study of the social economy 
of many of these Mexican haciendas reminds one of 
the old feudal system of Europe, where the castles of 
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Fie, 3.—ISTLE KNIFE. 


the barons were surrounded by the rude homes of the 
vassals, who contributed their brawn in toil, or their 
zeal in arms to the feudal lords of creation who ruled 
the land 

Around the hacienda buildings proper, which are 
often inclosed by high walls, are clustered the palm- 
thatched huts of the natives, dotting the hills and 
levels in every direction In the main building, usu 
ally a low adobe structure, wall high, is the office of 
the farm where is prominently seen the rude desk, 
and the scales for weighing, as well as an array of 
arms, saddles and trappings on pegs in the wall, and 
other objects of like utility In the next room is the 
where the peon, after being credited in the office 
with the value of the product of his toil, goes to pur- 
chase supplies of corn, beans, sugar, coffee, meat, 
fabrics for his rough clothing, zarapes, sombreros and 
other necessities of life, these things being charged 
against his account—all working for and dependent 
upon the wealthy owners 

Fig. 2 shows a native returning toward evening with 
the result of his day’s labor carried in one of the 
curiously wrought basket-like receptacles with which 
all are provided. Starting away from his hut in the 
morning, after a breakfast of tortillas, frijoles an 
black, muddy coffee, or sometimes without the coffee, 
he wanders away into the brush, often going several 
miles to find a locality where the “lechuguilla” plants 


store 





Fie. 4 CLEANING ISTLE FIBER. 


are found most thickly. His first work is to gather 
the material from which the fiber is to be extracted. 
Past writers have said that this material was derived 
from the “leaves” (presumably the free or opened 
leaves) of the plant, but such is not the case, as only 
the cogolla, or central spike of unopened leaves, is 
taken. This part of the plant gives a fiber of superb 
color, with other good qualities, and is readily ex- 
tracted, while the old, or side leaves, give a harsher, 
dirtier looking fiber, and are much more difficult to 
clean. 
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Armed with a slender rod, about the length of a 
broom handle, terminating at the lower end in a steel 
ring about an inch and a half in diameter, the native 
selects a plant, drops the ring over the cogolla, or 
central leaf spike, settles it well down into the cluster 
of opened leaves, and with a dextrous jerk breaks off 
the cogolla at the point of intersection with the plant. 
In half an hour or more his basket is filled with these 
cogollas and he retires to the shade of a bush, where 
the real work of the day commences. First, he pro- 


duces a narrow, knife-like instrument of iron, quite 
thick but with a smooth, blunt edge; it is about a foot 

























Fie, 5.—STOREROOM IN HACIENDA. 


in length, the point being turned up and rather sharp 
(Fig. 3). Leveling off a spot of ground, always at 
the base of some woody growth, he inserts the point 
end of the knife into a hole worked in the bark, some- 
times of the very bush which shelters him, but always 
near the root. The insertion of the knife point gives 
him leverage for its subsequent manipulation in the 
operation of scraping the leaf to clean the fiber. Upon 
the ground, under the knife, and placed transversely 
to it, is placed a billet of wood a foot or fifteen inches 
long, and three or four wide, with a smooth face, 
which serves as a kind of “bed plate,”’ or resistant sur- 
face, upon which the leaf can be manipulated in the 
operation of scraping. Selecting a cogolla, he rapidly 
separates the unopened leaves of which it is made up, 
throwing away the shorter or embryo leaves found in 
its center. Grasping one of these detached leaves in 
the left hand and the knife handle in the right, the 
leaf is held flat upon the block of wood, while, with 
the pointed end of the knife firmly fixed into the trunk 
of the bush—to enable him to gain a purchase for 
leverage—he draws or jerks the leaf toward him, at 
the same time throwing his weight down upon the 
knife, which, swinging around on its point, is moved 
away from him. Two or three repetitions of this 
movement, on either side of the leaf, scrapes away all 
of the epidermis and pulp, leaving the glistening yel- 
lowish fiber. The leaf is then dextrously reversed, 
the clean fiber being wrapped around a bit of wood 
or a piece of corn cob (to enable him to hold it), and 
again grasping firmly in the left hand, the uncleaned 
end goes through the operation previously described, 
and the wisp of fiber is laid on the pile (Fig. 4). So 
the monotonous work goes on through the long day 
until the requisite quantity for a proper day’s work 





Fie. 6.—FIBER-LADEN BURROS. 


has been produced. The fiber is taken to his hut and 


spread out in the sun to dry, a yund 
in bundles, five inches or less ir butt, 
when it is ready to turn in at tl »igh- 
ing and credit. 

Nothing further is done to tl store 
it in a special room (Fig. 5), n nade 
even at sorting. When a suffic accu- 


mulated for transportation, the are 
made up into larger bundles, nds, 
bound with stout ropes, and on oack 
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train of burros is started on the fifty-mile journey 
over the mountains to Victoria, each little animal 
carrying two or more bundles (Fig. 6). The account 
of this journey over the mountains would make an in- 
teresting chapter, but it is not essential to the present 
story. 

Arriving at Victoria, the fiber goes to the ware- 
houses, where there is some attempt at grading as to 
quality, but rarely ever as to length, packed in bales 
of 240 pounds, wrapped with bagging made from the 
ame fiber, and stenciled for shipment. The bales are 
then sent to Tampico by rail and are subsequently 
shipped by water to the markets of the world. 

fampico fiber is harsh, stiff and very resistant, but 
pliable, of a whitish yellow tint, and of various 
lengths from one to two feet, fifteen to eighteen inches 
being the average. I have seen superb samples from 
the mountains back of Jaumave that would measure 
thirty inches, and if a sufficient supply could be se- 
cured to warrant the hacienda owners in sorting the 


filer as to length, it would find a ready market for 
cordage purposes to be used with other fibers, its 
pliancy and resistance being marked qualities. The 


nutive name “lechuguilla,” is universally employed in 
Mexico, applying to both plant and fiber, though this 
nime, and “Istle’’ as well, is given to other plants of 


this family found in other portions of Mexico, usually 
with a qualifying adjective An allied form is the 
lk huguila maguay of Southern California, which 
yields even a coarser fiber. It was machine-extracted 
by me, experimentally, some years ago, but the fiber 
did not find favor in the eastern market 

{t San Luis Potosi, in the works of a leading com- 
pony, I saw the operation of weaving the Istle fiber 
into bagging, the rude loom and the operator being 
shown in the accompanying picture (Fig. 7). At the 
same place I also witnessed the spinning of the small 
ccrdage, or yarn, by hand, our illustration (Fig. 8) 
showing the spinners, who walk backward across the 


ig court while the yarn is being spun. 

4 machine has recently been invented to clean the 
golla of the true lechuguilla, or Istle, but it is still 
der experiment. The use of machinery would revo- 
lutionize the business, but it would be a sad day for 


Fig. 7.—WEAVING 
the peons of eastern Mexico when they become ex- 
tensively used. While this is one of the most inter- 


esting fiber plants of Mexico, they are all interesting, 
and their numbers are legion. 


VITALITY OF DISEASE GERMS. 


Garrky (Zeit. f. Hyg. u. Infect.) finds that microbes 
retain their vitality much longer in dimly lighted than 
in sunny rooms. This may be one reason why disease 
germs flourish better in winter than in summer, owing 
to the lesser hours of sunlight. He points out that in- 
fluenza epidemics have never occurred in Germany 
except when the weather has been long cloudy. The 
vitality is also directly proportional to the size of the 
particle of dust or moisture The germ dies more 
rapidly the finer the particles. In his tests with drop- 
lets such as are expelled in speaking, sneezing or 
coughing, he found that the bacillus prodigiosus and 
the typhoid bacillus retained their vitality 24 hours in 
daylight; the diphtheria bacillus 24 to 48 hours in day- 
light and 5 days in a cellar; the tubercle bacillus 5 
days in daylight and 22 days in a cellar; the fowl 
cholera bacillus 10 hours in daylight and 24 hours in 
the cellar; the staphylococcus pyogenes aureus 8 to 10 
days in daylight and 35 days in the cellar; the strep- 
tococcus longus 10 days in daylight and 38 days in the 
cellar, and anthrax spores 10 weeks in daylight, and at 
least 3 months in the cellar. 


TO PRESERVE CUT FLOWERS 


AccorpinG to Health, cut flowers may be kept fresh 
for weeks by the following method: “A vessel of water 
is required large enough to allow the submersion in it 
of a piate or dish holding the bouquet to be preserved, 
and a bell glass to cover the flowers. The dish or 
plate should contain no moss or other material; the 
water should be limpid and quite pure, Place the plate 











at the bottom of the water, and on the plate, sub- 
merging it, put the bouquet, which is maintained in an 
upright position by a weighted base previously attached 


to it. Thi 
bell glass, 
flat part o 





ISTLE BAGGING 


filled with 


Then all are raised together, 


glass filled 
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but leaving on the plate, 
a little provision of 


The flow- 


fully wiping the exterior, 


around the base of the bell glass 
water, which prevents the entrance of air. 





Fie. 8.—SPINNING 


s being done, the flowers are covered with 2 
the rim of which ovght to fit exactly to the 
f the plate; the bell glass should be entirely 


BY HAND. 


without the least air bubble. 
plate, bouquet, and bell 
with water, and placed on a table, care- 


water, and 


ISTLE 





YARN BY HAND. 
ers in this condition will be preserved in all their 
freshness for several weeks, aid their beauty is in- 
creased by a great number of bubbles of gas produced 
by the respiration of the leaves, and which attach 
themselves to the petals, appeari1 like pearls Of 
course this prevents the odor of the flowers being per 
ceived; but invalids or others who cannot have them 
frequently renewed may prefer long continuance of 


sight at the sacrifice of fragrance 


A MODERN TOUCHSTONE 


sified for 
mendacious and 


Ever since the immortal Touchstone cla 
the benefit of posterity, the degrees of 


impudent repartee, we have been familiar with the 
“retort courteous.” To the everlasting joy of Billings 
gate, an industrious German philologist, Herr Schuch, 
has mapped out for its benefit the extensive ramifica 
tions of the retort courteou In other words, Herr 
Schuch has compiled a list of 2,500 insulting expres 
sions, which if not always courteous, are at least appro 
priate. With true Teutonic patience and scientific care, 
Herr Schuch first of all divides his retorts into five 
fundamental classes, corre-ponding to the different 
kinds of persons who are to be insulted Thus we 
have insults for men, in ults for women, insults ap 
plicable to either sex, insults for children and collec 
tive insults for syndicates, groups and corporations, 
Once upon a time it was said that porations being 
but artificial persons had neither bodies to be kicked 
nor souls to be damned. But if Herr Schuch is to be 
relied upon they may at le: bombarded with 
scathing insults The immer possibilities of the 
‘Schimpfwoerter Lexicon,” which is the title in which 
Herr Schuch’'s book rejoices, are obvious If a man 
should be insulted at any time, he has but to pull the 
lexicon out of his pocket, turn to the particular head 
ing under which persons of his opponent's stamp are 
catalogued, select the appropriate word and probably 
outdo his reviler. From the legal standpoint, the 
lexicon certainly must commend itself to everyone 
who wishes to insult without incurring an action for 
slander. It would be perfectly safe and effective to 
turn to the lexicon, pick out some particularly choice 
insult, and refer one’s enemy to the particular page 
and line on which it may be found 
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THE PRACTICABILITY OF 

RAPHY. 

By G. Marcon! 

paid message by etheric wave telegraphy 
was sent by Lord Kelvin on June 3, 1898. The cir- 
cumstances were these Lord and Lady Kelvin and 
Lord Tennyson visited my Alum Bay station in the 
Isle of Wight | explained the working of the appa 
ratus and showed how messages were sent and re- 
ceived. Lord Kelvin was so much pleased with what 
he saw that he desired to send telegrams to various 
friends on the mainland of England, insisting first 
that he be permitted to pay for their transmission to 
Bournemouth at the rate of a shilling royalty per 
message in order to show his appreciation of the sys 


WIRELESS TELEG- 


Tue first 


tem and to illustrate its immediate availability for 
commercial use. Messages were sent by Lord Kelvin 
to Dr. MacLean, his chief assistant in the physical 


laboratory of the University of Glasgow, to Sir George 
Stokes, at Cambridge, and to Lord Rayleigh and Sir 
William Preece in London ; 

He has given his permission to reprint one of the 
messages—that to Sir George Stokes 

“Stokes, Lensfield Cottage, Cambridge 
commercially paid at Alum Bay for transmission 
through ether, Is. to Bournemouth, and thence by 
postal telegraph, 15d. to Cambridge.—Kelvin.” 

Lord Tennyson's message was to his nephew at Eton, 
and was as follows 

“Sending you message by Marconi's ether telegraph, 
Alum Bay to Bournemouth, paid commercially, thence 


This is sent 


by wire; very sorry not to hear you speak your 
Thackeray to-morrow.—Tennyson.” 

Commenting on these messages, the Electrical Re- 
view of June 17, 1898, says 


“With the achievement of these striking results, one 
ought not to wait long before a practical application 
is made of the wireless telegraph.” 

The success of my various trials led me to desire 
some opportunity of testing the practical application 
of my system og a more extended scale. It is difficult 
with a new invention such as mine to convince the 
public, even after the most successful trials, that here 
is something that should and must be adopted. In a 
must create a new field for itself, as well as 
threaten established rivals in old fields. Not only was 
1 compelled to construct a satisfactory apparatus for 
telegraphing wirelessly, but I had to show by actual 
tests some of the ways in which it could be utilized— 
all of which required much time and money 

I welcomed, therefore, the opportunity presented to 
me in July, 1898. of showing the practical serviceabil- 
ity of my new system in reporting the races of the 
Kingstown Regatta for the Dublin Express. One of 
my assistants fitted up a land station at Kingstown 
and another set up instruments on board the steamer 
“Flying Huntress.” During the progress of the race 
the “Flying Huntress” followed the course of the 
yachts, and wireless messages were sent shoreward 
every ten or fifteen minutes. Several hundred bulle- 
tins were dispatched and not a single message had to 
be repeated 

The land station was in a room at the 
residence of the harbor-master. A wire from the in- 
struments was carried to the top of a mast forty feet 
in height, on which was suspended a wire netting 
arrangement corresponding to that attached to the 
mast of the steamer. While the tug was running 
down to the Kish lightship the final preparations were 
made for receiving and transmitting messages. The 
test for finding whether the instruments were sensi- 
tive enough is a very simple one. The operator takes 
an ordinary electric bell, which he holds at some dis 
tance from the Morse indicator. He sends out from 
the battery of the bell a very tiny current, which is 
instantly responded to by a click. or by the sound 


sense it 


rear of the 


of the bell on the indicator. This is of itself a very 
simple exhibition of wireless telegraphy 

At length all was in readiness, and the first mes- 
sage was received from the tug. The tape emerged 


with the familiar dots and dashes beautifully printed, 


ready to be translated for the reporter. As fast as 
the messages arrived they were telephoned to the 
office of the newspaper in Cork Hill. The operations 


were carried out with precision, and in a perfectly 
matter-of-fact manner 

“Is it an Irish characteristic said a writer of the 
Express, who was a partner of the experiments, “or 
is it the common impulse of human nature, that when 
we find ourselves in command of a great force, by 
means of which stupendous results can be produced 
for the benefit of mankind, our first desire is to play 
tricks with it No sooner were we alive to the extra- 
ordinary fact that it was possible, without connecting 
wires, to communicate with a station which was miles 
away and quite invisible to us, than we began to send 
silly such as to request the man in charge 
of the Kingstown station to be sure to keep. sober, and 
not to take too many ‘whisky-and-sodas.’ Playing in 
this way with the great invention probably enabled 
us to realize better the means at our command than 
we should have done if the mail boat, which passed 
us during the afternoon, had gone aground on the 
Kish Bank, and we had been able to avert a catastro- 
phe by sending the news to shore. What really im 
pressed us most of all was the fact that by depressing 
a key at Kingstown it was possible to ring a bell on 
the ‘Flying Huntress’ lying out in the neighborhood 
of the Kish light. It is on the same principle that 
one is more impressed by seeing a steam-hammer 
crack a nut than by seeing it crush a ponderous mass 
of ore.” 

The following portion of the description of one of 


messages 


the races sent by wireless telegraphy, and published 
in the Evening Mail and Daily Express, may be of 
interest: 

“10:55. The ‘Rainbow’ having crossed the line be- 
fore the gun was fired, was recalled, thereby losing 
3% minutes 

“11:25. Time round Rosbeg buoy: 

H M. 8. 
PRE. kcaceevnensaeecees 10 54 0 
ik ce avdetsscsedees 19 h4 30 
“EOGGNOS oc ccceccecoes se eeees 10 58 0 
“Rainhow” ccccccccsccscccvecsess 10 59 0 
MAE ccccveveseceeceveoecee 59 45 
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“The ‘Ailsa’ stayed, and went away on the port tack, 
as did also the ‘Astrild.” After going a short distance, 
the ‘Bona’ also stayed, following the example of the 
other two, the ‘Rainbow’ and the ‘Isolde’ standing in 
under Howth. 

“11:17. The ‘Rainbow’ and the ‘Isolde’ are still 
standing on the port tack, getting a nice breeze, the 
‘Isolde’ being well to weather, the ‘Ailsa’ and ‘Bona’ 
having gone about on the same tack. ‘Astrild’ stood to 
southward to get the first of the ebb tide, and is now 
heading for the ship.” 

The race reports were entirely satisfactory in every 
respect, a large number of bulletins being sent, so that 
the race news was issued by the Express much earlier 
than it could have been in any other way. The “Fly- 
ing Huntress” was constantly in motion, of course, 
but this made no difference in the legibility of mes- 
sages. The distances crossed were small, from five 
to ten miles, 

ON THE ROYAL YACHT. 

About this time the Prince of Wales, then stopping 
with Lord Rothschild, had the misfortune to injure 
his knee most severely, so that he was confined to the 
royal yacht “Osborne” in Cowes Bay. The Prince had 
already expressed his interest in wireless telegraphy, 
and when the Lord Lieutenant of Ireland asked if 
communication between the royal yacht and Osborne 
House, Isle of Wight, could be established, I told him 
I would be delighted to make the necessary installa- 
tions. We were not long in putting up our stations, 
and once up there was no hitch in the working either 
way. 

The first telegram sent was: 

“The Prince of Wales sends his love to the Queen, 
and hopes she is none the worse for being on board yes- 
terday.” 

More than 150 messages were sent in the sixteen 
days I was on the royal yacht, many of great length. 
Every morning a bulletin was sent to the Queen, of 
which the following is a sample: 

“August 4th. 
“From Dr. Fripp to Sir James Reid. 

“H. R. H. the Prince of Wales has passed another 
excellent night and is in very good spirits and health. 
The knee is most satisfactory.” 

“August 5th. 
“From Dr. Fripp to Sir James Reid. 

H. the Prince of Wales has passed another 

night, and the knee is in good condition.” 

The instruments on the yacht were operated and 
observed with great interest by the various distin- 
guished persons aboard, notably the Duke of York, the 
Princess Louise, and the Prince of Wales himself. 
What seemed to amaze them above all was that the 
sending could go on just the same while the yacht 
was in rapid motion. The following message was sent 
on August 12 by the Prince of Wales while the yacht 
was steaming at a good rate off Bembridge, seven or 
eight miles from Osborne: 

“To the Duke of Connaught. 

“Will be pleased to see you on board this afternoon 
when the ‘Osborne’ returns.” 

The Electrical Review, August 19, 1898, gives some 
particulars as to the methods employed: 

“The height of the mast on shore was 105 feet, and 
that of the top of the wire from the deck of the ‘Os- 
borne’ was 83 feet. The yacht was moored in Cowes 
Bay, at a distance of nearly two miles from Osborne 
House, the two positions not being in sight of one 
another, as they were intercepted by a hill to the rear 
of East Cowes, which wouid have rendered signaling 
impossible between these two stations by means of any 
optical system. The messages varied in length, some 
having as many as 100 to 150 words, which is tanta- 
mount to a decent letter. Mr. Marconi’s assistants 
were on duty from 9 A. M. until 7:30 P. M. without 
intermission during the whole period. Toward the 
end of the time, on the 10th instant, the yacht went 
on a cruise toward Sandown, and the messages were 
received correctly close off the ‘Nab’ lightship, which 
is moored off Bembridge. On the way there, when 
under steam, a lengthy message was received by the 
Prince from the Duke of Connaught, and the reply 
was successfully dispatched, though well out of sight 
of Cowes and Osborne. On the 12th instant the yacht 
cruised as far as the Needles, or rather outside, and 
went on until the instruments picked up Alum Bay 
station—the Needles Hotel—continuing in communica- 


“H. R 
excellent 


tion with them all the way, perfect messages being 
passed to and from. Communications were kept up 


throughout the cruise with either the Osborne station 
or the Wireless Telegraph Company's station at Alum 
Bay. During the whole of the cruise the ‘Osborne’ 
pole was obscured, and all the messages had to pass 
over land, and the Alum Bay pole was also obscured 
until coming right into the bay. on account of the 
stafion being situated very much below Heatherwood. 
The messages were sent to Alum Bay from a distance 
of nearly seven and a half miles, although the ground 
lying between was exceedingly high; in fact, it was 
about the highest land met with during the time. It 
was s@® high that the poles were screened by hundreds 
of feet. 

“The Prince of Wales and other royalties gave ex 
pression to Mr. Marconi of their high appreciation of 
his system, and their astonishment at the perfection 
to which it had been brought. The Prince presented 
Mr. Marconi with a souvenir in the shape of a very 
handsome scarfpin, and wished him every success with 
his interesting invention.” 

One of the first and most commonly suggested uses 
for wireless telegraphy was for connecting lightships 
and lighthouses lying off shores on dangerous rocks 
or shoals with land stations. The year 1898 was to 
see the first installation of this nature, between the 
East Goodwin lightship, located over one of the most 
dangerous shoals on the British coast, and the South 
Foreland .lighthouse, twelve miles distant. Communi- 
eation was first established on Christmas eve, 1898, 
just about four years after my first experiments in 
wireless telegraphy were made in Italy, and the appa- 
ratus had remained in active and successful operation 
for nearly two years. 

The Deputy Master of Trinity House has publicly 
stated that there was never a hitch from the start, 
aml that he could indorse every word I said in my 
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lecture before the Institute of Electrical Engineers 
(March, 1899) regarding the practicability of the ap- 
paratus. 

The Prince of Wales, as president of the Royal Na- 
tional Lifeboat Institution of Great Britain, expressed 
himself to the same effect, and said that at last a 
system had been found which would make navigation 
much safer and diminish the perils at sea. 

Indeed, the apparatus had not long been installed 
before its value was shown most conclusively by the 
saving of the lightship herself. She was run down at 
4 o'clock on the morning of March 3, 1899, by the 
steamer “R. F. Matthews,” outward bound from Lon. 
don. The wireless telegraphy operator hurriedly 
called up South Foreland lighthouse, said that the 
lightship had been run into and was leaking. Life- 
boats were sent out at once and the lightship was 
saved. Since then several other ships have gone upon 
the sands and assistance has been obtained by means 


of wireless telegraphy, the operators telegraphing 
ashore in each case. 
The success of the installation between the East 


3oodwin lightship, and the South Foreland lighthouse 
awakened great interest, and the public began to see 
the practical uses to which the system might be put. 

THE INTERNATIONAL YACHT RACE. 

My first American tests were made during the Int« 
national Yacht Races in 1899. Shortly after the 
Kingstown Regatta, the New York Herald arrange: 
with me to report by wireless telegraphy the yacht 
races between the “Shamrock” and the *“Columbia 
which took place in New York Bay in October, 189%. 
There was nothing different, so far as my methods 
were concerned, in this work, from what had bes 
accomplished long before, but the subject is worth 
of mention in a chronology of the system because o 
the interest manifested in the trials by the America: 
people. With three assistants, Mr. Bradfield, Mr. Der 
sham and Mr. Richard, I arrived in New York o: 
September 29, and on the following day was joined b) 
another assistant, Mr. W. Bowden, who had been con 
ducting experiments in Newfoundland, and had give: 
demonstrations before the Houses of Parliament ther: 
In a few days we had fitted up a land station at Nav 
sink, near Atlantic Highlands, in New Jersey, and shi; 
stations on the cable ship “Mackay Bennett,” and or 
the steamer “Ponce.” The “Ponce” followed th 
course of the racing yachts and sent frequent bulletin: 
to the shore station whence they were cabled to al 
the principal cities of the United States, and to th 
cable ship, whence they were cabled to London, Pari: 
and other points in the East. 

The suspended wires were about 150 feet high in all 
cases and the distances through which the message: 
were sent varied from five to twenty miles. The in 
struments were located in the chart rooms of the 
ships, and messages were sent at intervals of not 
more than fifteen minutes. Naturally the many fail 
ures of the yachts to reach decisive results were dis 
appointing, but in every case, in spite of storm o1 
fog, the messages I sent were accurate and much in 
advance of all other means of transmitting the news 

One of the interesting, perhaps amusing, facts con 
nected with my work in America was the diversion 
caused by rival claimants for wireless telegraphy 
honors. They believed, and wanted others to believe, 
that I was receiving credit that belonged to them, 
which is a not unusual claim in connection with any 
successful invention. 

I am grateful to the Screntiric American for this 
expression regarding my work: 

“Whatever may be the merits of this controversy, 
we are satisfied that it would be as easy to sweep back 
the tide with a broom as to prevent the system of tel 
egraphy which has just done such good work off New 
York Harbor and with the English Fleet from becom 
ing for ever identified with the name of the man whvw 
first brought wireless telegraphy to a practical an: 
useful consummation.” 

Before the races began we went over the 
earefully, and the first day’s trial showed me that 
nothing could prevent the correct working of the 
apparatus. From the start down the Bay messages 
were flashed back and forth with unvarying accuracy, 
in spite of intervening objects. Many private mes 
sages were sent to be forwarded to Washington, or to 
be cabled to Europe; engagements were made for 
dinners in New York that evening. and so on. 

At the close of the trial cruise, which reached an 
extreme distance of twenty-two miles, my assistant, 
Mr. Bradfield, telegraphed: 

“Everything has gone off first rate all day. 
could not have been better if we bad been 
with you by wire.” 

The work of reporting went on regularly during the 
races, over 1,000 words being transmitted daily. It 
acquainted the American people with my purpose, and 
the possibilities of my invention. I was much grati- 


course 


Signals 
connected 


fied at the generous treatment accorded me by the 
American people. 
UNITED STATES NAVY TRIALS. 
Immediately following the yacht races I was re- 
quested to make some experiments for the United 


States navy. The cruiser “New York,” and the battle 
ship “Massachusetts,” were arranged for the demon 
strations. The commission in charge of the test con 
sisted of Lieut.-Commander J. T. Newton, Lieut. John 
B. Blish, and Lieut. F. G. Hill. Lieut.-Commander 
Newton was with me on board the “New York,” and 
directed the experiments required by the Navy De- 
partment. Lieut. Hill was on the “Massachusetts,” 
and Lieut. Blish was at the Highlands of Navesink, 


‘ where a wireless telegraphy apparatus was rigged for 


the purpose of interrupting the messages. 


Curiously enough. one of the fi Ta 
officers was for official proof that t re 
operated for short distances, and S 
were spent in the East River signa d 
feet. In view of the fact that thre + e 
had used the systems at distances v e 
to eighty miles, the following comn v 
York Times is not without point: 

“ . . Is there not something a | f 
smiles in the ‘tests’ of wireless tel mak- 
ing by the Navy Department? It y weil 
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known to all who have paid the slightest attention to 
the operation of Signor Marconi that much more can 
pe accomplished by the aid of his device than was 
attempted in Thursday's experiments! To send sig- 
nals and messages between warships anchored a few 
hundred feet apart is a task vastly easier than others 
which he performed with complete success months and 
months ago, and surely our naval officials should not 
need to enter the primer class in this method of com- 
munication. There was a trace of deserved sarcasm 
in the inventor's tone when he said that the tele- 
graphing done on this occasion was a trial of the 
operators’ skill, not of the system. The curious slow- 
ness of the government in taking up new ideas and 
new implements has often had expensive consequences, 
and more than once it has had tragical ones, as in the 
case of smokeless powder and high-power rifles. At 
present, apparently, they are tempting the laughter of 
f igners by treating as novel things that have long 
beon matters of common talk among amateur and pro- 
fe-sional scientists alike.” 

lowever, under direction of Rear-Admiral Farquhar, 
{ ships proceeded out to sea a few days later, and 

vy satisfactory results were attained up to thirty- 
s miles, the longest distance attempted. 

he apparatus on the “New York" consisted of a 
tical wire attached to a wooden mast and sprit 
tened to the mainmast of the cruiser. The wire, at 
1 acute angle with the mast, extended from the top 
the sprit to the after gunroom of the warship, just 
over the propeller on the gun deck, where it was at- 
ta hed to the telegraphing apparatus. The ‘“Massa- 
cl usetts” was fitted with a similar contrivance. At 
t Highlands of Navesink a _ 150-foot mast was 
cted, and a vertical wire and electrical attachment 
the same kind used by the warships was set up. 
e electricity used for sending the wireless telegraph 
ssages was furnished by a relay of dry-cell batteries 
ecially prepared for the purpose. Each one of the 
egraph instruments was equipped with a Morse ink- 
iter, so that the messages received were recorded on 
linary tape in the Morse code. At a point about 

e miles off the Highlands of Navesink, the “New 

rk” anchored, while the “Massachusetts” maneu 

red about the flagship 

rhe first few messages sent back and forth between 

two warships consisted of orders to the ‘‘Massa- 
as to the rate at which she was to keep 
der way, and questions as to the distance she had 
vered. Then a long dispatch was sent from the 

New York” to the “Massachusetts,” with the instruc- 

m that it be repeated to the sender word for word. 

his message was sent and repeated without an error. 

hen messages were sent to the “Massachusetts” and 
Navesink ordering the operators there to send mes- 

iges simultaneously to the “New York.” 
The purpose of this order was to have Navesink 
terrupt the message from the “Massachusetts” to 
1 “New York.” This interference test was in every 
ay suecessful, with the result that the two messages 
ent at the same time were jumbled into utter con- 
sion. The dots recorded on the tape of the ink- 
riter were indiscriminately: ticked off and absolutely 
intelligible. 

The messages between the two warships at intervals 

ten minutes, with interruptions from Navesink at 
nger intervals, were kept up until the “Massachu- 
etts” was thirty-six miles from the “New York,” and 
hen the battleship put about and came back. 

Two days later further tests were made Among the 
nessages received by the “New York" there came sud- 

enly a dispatch from the “Massachusetts” reading 

Man overboard.” The message was given to Capt. 
(hadwick, and a cutter was lowered from the “New 
York.” Ten minutes had elapsed from the time the 
vireless message was received before the same news 
vas conveyed to the flagship by the wigwag man on 
he bridge of the “Massachusetts.” Before the cutter 
had even been lowered from the “New York” to put 
out for the man who had fallen overboard from the 

Massachusetts,” another wireless message was re 
eived saying that the man had a buoy and was safe 
Refore beginning the test for the United States Navy 
Department, I sent the following letter to the Com- 
mission appointed to make the tests: 

“To the Board appointed by the United States Navy 
Department to report on the trials of Marconi’s sys 
tem of wireless telegraphy 

“Gentlemen: With reference to the tests of my 
system which are now being carried out under your 
supervision, I wish to state 

“First—That the installation fitted up at the Nave- 
sink Highlands lighthouse has been installed to meet 
the wish expressed by various members of your Board 
in order to facilitate their investigations, but I want 
it to be understood that the instruments now at the 
station are not as efficient (being of an earlier type 
and intended for short-distance demonstrations) as 
those installed on the “New York” and “Massachu- 
setts,” and results obtained at that station cannot be 
taken as a test of the system in its present state 

“Second—Having consulted with my partners, I re- 
gret to be unable to give a demonstration of the de 
vices I use for preventing interference, and of the 
system employed for tuning syntonizing instruments. 
cannot give such demonstrations 


usetts” 


The reasons why I 
are 

“(a) The means employed are not yet 
patented and protected 


completely 


“(b) Insufficient material and instruments here 
with me to give full demonstration. 
“(ce) No detailed information from the United 


States Navy Department was received by my company 
prior to my departure from England as to the extent 
of the demonstrations required 

“Since I last had the pleasure of meeting you, I 
have received advices from England to the effect that 
the British government has decided to make use of 
my system in the present South African war and also 
on the fleet. This necessitates my company supplying 
to the British government a large number of instru- 
ments and expert assistants, and also further necessi- 
tates my early return to Europe I shall, therefore, he 
unable to continne the tests for the United State 
Navy Department after Wednesday. 

“IT am, gentlemen, your obedient servant, 
“G. Marconi.” 
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The report of the United States Navy Commission 
concerning wireless telegraphy trials is here given: 

“We respectfully submit the following findings as 
the result of our investigation of the Marconi system 
of wireless telegraphy: It is well adapted for use in 
squadron signaling under conditions of rain, fog, dark- 
ness and motion of speed. Wind, rain, fog and other 
conditions of weather do not affect the transmission 
through space, but dampness may reduce the range, 
rapidity and accuracy by impairing the insulation of 
the aerial wire and the instruments. Darkness has 
no effect. We have no data as to the effects of rolling 
and pitching, but excessive vibration at high speed 
apparently produced no bad effect on the instruments, 
and we believe the working of the system would be 
very little affected by the motion of the ship. The 
accuracy is good within the working ranges. Cipher 
and important signals may be repeated back to the 
sending station, if necessary, to insure absolute accu 
racy. When ships are close together (less than 400 
yards) adjustments, easily made, of the instruments 
are necessary. The greatest distance that messages 
were exchanged with the station at Navesink was 16.5 
miles. This distance was exceeded considerably dur- 
ing the yacht races, when a more efficient set of instru- 
ments was installed there. The best location of in 
struments would be below, well protected, in easy 
communication with the commanding officer. The 
spark of the sending coil or of a considerable leak, 
due to faulty incitation of the sending wire, would be 
sufficient to ignite an inflammable mixture of gas or 
other easily-lighted matter, but with direct lead 
(through air space, if possible) and the high insula- 
tion necessary for good work, no danger of fire need 
be apprehended. When two transmitters are sending 
at the same time, all the receiving wire within range 
receives the impulses from the transmitters, and the 
tapes, although unreadable, show unmistakably that 
such double sending is taking place. In every case, 
under a great number of varied conditions, the at- 
tempted interference was complete. Mr. Marconi, al- 
though he stated to the Board before these attempts 
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were made that he could prevent interference, never 
explained how or made any attempt to demonstrate 
that it could be done. Between large ships (height of 
masts 130 feet and 140 feet) and a torpedo boat 
(height of mast 45 feet), across open water, signals 
can be read up to seven miles on the torpedo boat an‘ 
eighty-five miles on the ship. 

“Communication might be interrupted altogether 
when tall buildings of iron framing intervene. The 
rapidity is not greater than twelve words per minute 
for skilled operators. The shock from the sending 
coil of wire may be quite severe and even dangerous 
to a person with a weak heart. No fatal accidents 
have been recorded. The liability to accident from 
lightning has not been ascertained. The sending ap- 
paratus and wire would injuriously affect the compass 
if placed near it. The exact distance is not-kKnown, 
and should be determined by experiment. The system 
is adapted for use on all vessels of the navy, including 
torpedo boats and small vessels, as patrols, scouts and 
dispatch boats, but it is impracticable in a small boat. 
For landing parties the only feasible method of use 
would be to erect a pole on shore and then communi 
cate with the ship. The system could be adapted to 
the telegraphic determination of differences of longi 
tude in surveying. The Board respectfully recom- 
mends that the system be given a trial in the navy.’ 

The call from England was now imperative. Al- 
ready six of my assistants with full equipment of in- 
struments had started for the Transvaal, and there 
seemed a probability that more would be called upon. 
I was, therefore, obliged to stop the work for the 
United States navy and also the negotiations with the 
Signal Service Corps under General Greely. On the 
eve of my departure the Navy Commission expressed 
great satisfaction over the results. 

FURTHER PROOFS OF PRACTICABILITY. 


While I was in New York. the British Association 
for the Advancement of Science met at Dover, the 
French at Boulogne and the Italian at Como. Under 
the direction of my good friend and adviser, Prof. 
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Fleming, of University College, London, my system 
was used in a demonstration before the English and 
French bodies, and frequent messages were sent 
across the Channel from one to the other. Oh th: 
centenary of the day when Volta’s great discovery of 
the electric current became known to the world, me 
sages of congratulation were sent by the English 
Association through the ether to the French scientists 
thence on to the Italian body by land wires. 

Again, a most convincing proof of practicability 
was given on the afternoon of November 15, 1899, on 
board the “St. Paul,” in which I was returning to 
England. I had notified my company in London that 
I would communicate with our stations at Alum Bay 
and The Haven from the incoming steamer. Because 
of the hurried orders to South Africa, these two lan: 
stations had been dismantled and the instruments 
taken to London, but the day before my arrival Majo1 
Flood-Page and Mr. H. Jameson Davis. with assisi 
ants, rigged up the stations and awaited signals from 
me. On the ship we waited until the morning of the 
15th, and then secured our vertical wire to a sprit 
fastened to the mainmast and set up our instruments 
in the smoking room. It was while we were still 
sixty miles from Southampton that we received th 
signals. Within another hour, still over forty mile 
away, we had received their “Is that you, ‘St. Paul’? 
and then “Hurrah, welcome home, where are you’ 
Then came war news, four hours before we landed 
and we sent telegrams ashore for officers and passen 
gers of the ship. The enthusiasm of all those aboar| 
led to the publication of a paper, which was sold for 
a dollar a copy for the benefit of the Seamen's Fund, 
for which $150 were raised.—From Fortnightly Re 
view. Leonard Scott Publishing Company, New York 


THE MULTIPLEX TELEGRAPHONE. 


PoULSEN’s assistant, Peder Oluf 
ceived United States patents for a method of using the 
Poulsen telegraphone so as to record a number of 
messages on a single steel strip and to reproduce them 
without confusion. As a result of his improvement 
it follows that the size of the drum, or the length of 
the wire used is reduced, so that a long speech can be 
recorded upon a very short magnetic body 

The gist of the invention is to be found in the use 
of two or more recording magnets, the connections of 
which are varied with each message with a corres 
ponding variation in the combined action of the mag 
nets on the recording strip. To reproduce this mess 
age, the connections of the magnets must be adjusted 
to the same combination used in impressing it. The 
first two of our engravings show that two messages 
can be recorded on and reproduced from the sam« 
portions of two adjacent steel strips rhe third figu 
shows how several messages can be simultaneously 
transmitted over a single line by means of the tele 


Pedersen, has r 


graphone. In Figs. 1 and 2, two separate steel 
ribbons are drawn past the poles of two horseshoe 
magnets, connected in series with the secondary of 


the telephone circuit. By means of plugs, the connec- 
tions of the magnets in the circuit can be varied \ 
message spoken into the transmitter will be recorded 
magnetically on the strips and can be 
substituting a receiver for the transmitting-coil, a 
cording to the well-known action of the telegraphone 
By changing the connections of the magnets, as shown 
in the second of our figures, the polarity of one is 
reversed In this set of magnets, the original message 
cannot be reproduced, because each magnetic condition 
in one of the strips will be equal to the correspon: 


reproduced on 





ing condition in the other, and as they oppose each 
other in the magnets, there wil! be no current in the 
circuit and silence in the receiver; but while the maz 


nets are thus connected it is possible to fix on the two 
steel strips an entirely new message, which will not 
in any way obliterate the first message and which 
can be reproduced, while the connections will remain 
the same and will not prevent the reproduction of the 
first message when the connections of the magnets 
are changed back to the conditions illustrated in the 
first diagram It is not necessary to use separate 
recording strips for each magnet for the 
results can be obtained by using a single strip It 
is necessary simply that the magnets shall act at 
different parts of the strip. In using a drum carry 
ing the spirally-wound steel wire, the magnets should 
be arranged to effect two convolutions of the spiral 
The third figure shows the application of the principl 
of varying combinations of magnets to the simultan: 
ous transmission of several messages along the same 
wire. It is assumed that three messages are to be 
simultaneously transmitted along the line At the 
transmitting end is a steel disk and at the receiving 
end a similar steel disk, both of which are simultane 
ously rotated in operation. Each station has three 
local circuits with four electro-magnets connected in 
different combinations. The combinations of the dif 
ferent circuits at each end correspond. The line cir 
cuit is connected at each end with an electro-magnet 
facing the corresponding disk. The magnetism cre 
ated in the transmitting disk by the three different 
sets of magnets acting simultaneously thereon, will 
affect the magnet connected with the line and send 
impulses over the line, which will be received by the 
magnet connected with the receiving end of the lin 
and impressed upon the receiving disk. The impulses 
created by the first circuit at the transmitting end ars 
delivered to the receiver in the first cireuit at the 
receiver end: in like manner two and three receiving 
circuits will select the messages delivered through 
the corresponding circuits at the transmission station 
After the disk has passed all the recording and re 
ceiving magnets, it passes an obliterating magnet 
which cleans off the record, so that the disk can he 
presented to the recording magnets in condition to re 
ceive a new portion of a message. 


desired 


NATURE OF THE ELecrrons.—lIn an article entitled 
“Aepinus Atomized,” Lord Kelvin sketches a system 
in which the single fluid of Aepinus consists of ex 
ceedingly minute equal and similar atoms, which he 
calls “electrons,” much smaller than the atoms of 
ponderable matter. These permeate freely through the 
spaces occupied by ordinary atoms and also freely 
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through space not occupied by them. As in Aepinus’ 
theory there are repulsions between the electrions, and 
repulsions between the atoms independently of the 
electrions, and attractions between electrions and 
atoms without electrions. The author assumes for sim- 
plicity that the attraction experienced by an electrion 
approaching an atom varies exactly according to the 
inverse square of the distance from the center, as 
long as the electrion is outside; has no abrupt change 
when the electrion enters the atom; and decreases to 
zero simply as the distance from the center when the 
electrion, approaching the center, is within the spheri- 
cal boundary of the atom. The author discusses several 
cases in which two atoms of different sizes, each con 
taining an electrion, come into contact, and shows that 
under certain conditions both electrions may finally 
remain at the center of one of the atoms. The atom 
may contain more than electrion If, instead ol 
two monelectrionic atoms we deal with two polyelec 
trionic atoms, we find after separation the number of 
electrions in the smaller atom increased, and in the 
larger decreased This is a very remarkable conclu 
sion, pointing to what is probably the true explanation 
of the first known of the electric properties of matter 

viz., attractions and repulsions produced by rubbed 
amber. Two ideal solids consisting of assemblages otf 
mon-electrionic atoms of largely different sizes would 
certainly, when pressed and rubbed together and sepa! 
ated, show the properties of oppositely electrified 
bodies: and the preponderance of the electrionic qua! 
ity would be in the assemblage of which the atoms are 
smaller The author makes some interesting applica 
tions of the theory to crystallography.—Lord Kelvin, 
Phil. Mag., April, 1902 
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THE FOUILLARON AUTOMOBILE 


new light carriage which M 
to put upon the market has no other gearings than 
those of the differential A belt of special form, two 
extensible pulleys and a special clutch-box are what M 
Fouillaron employs for producing all speeds from zero 
to the highest that the power of the motor permits of 
attaining and for reversing the direction of the vehicle 


CARRIAGE 


Tue Fouillaron is about 


The extensible pulleys may be compared to two 
umbrella frames, of which the ribs engage with one 
another as shown in the figure. The shaft of the 


motor carries one at B, and that of the chain sprockets 
carries another at A. The two pulleys open and close 
in opposite directions, so that when B is entirely 
closed, A is entirely open. This is the position for 
high speed, since the diameter of the controlling pulley 
is as wide as possible and that of the controlled one is 
at its minimum 

The pulleys are thus capable of passing from simple 
to triple, that is to say that, according to the lead of 
the spark, it is possible to start with from 4.25 to 5 
miles an hour and progressively reach from 30 to 36. 


The maneuvering is very simple. Under the steering 
hand wheel there is a second and slightly smaller 
hand wheel which, through a bevel wheel and chain, 


controls the toothed 


shaft, /\ 


wheel, J, at the extremity of a 
This latter, through its threaded extremity, 
engages with a square nut, which, through a lug in 
a slide, causes the lever, MST. to rise or descend; S 
remaining the point of articulation 


What happens? The belt exerts a traction upon the 


pulleys and tends to make them open If the shaft, 
IV, be turned so that the point 7 shall descend, the 
poirt m will rise, that is to say, the pulley, A, con- 


trolled by such point, will close and therefore increase 
in diamete! 


At the same time, yielding to the pressure of the 
belt and to the stress that the lever, Rn, exerts upon 
it, the pulley, B, will open, and therefore diminish 


The speed of the carriage will diminish, since B loses 
and A gains in diameter 

On another hand, it will be 
screw up the thumb nut situated at 7, we shall draw 
upon the point, nm, and consequently increase the diam 
eter of the pulley, or in other words, we shall stretch 
the belt, since the diameter of the opposite pulley has 
not changed. The thumb nut, therefore, serves to 
stretch the belt, although there is often no need of 
this, since it is almost inextensible. In fact, the belt 
is formed of a succession of small, thin, triangular 
pieces of leather mounted upon three strong gut cords 
loosely twisted together in order that, under the ef- 


understood that if we 
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fect of traction, they may not become bunched into a 


thick and inflexible mass 
As for the backward running, that is produced by 
but one of the driving wheels. One pedal acts upon 


the box of the differential and renders it immovable 
while the other connects the driving wheel operatively 
with the differential. It is, therefore, the strong spur 
wheels of the latter that become motors and produce 
the recoil, 


PULLEYS OF THE 
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The carriage is actuated by a De Dion motor.—For 
the above particulars and the illustrations, we are 
indebted to La Locomotion. 


LAMPBLACK SKETCHES. 


One would scarcely believe the pretty effects that 
can be obtained with lampblack in the hands of a 
skilled artist accustomed to working in it for decorat- 
ive purposes. 

In England, drawings and sketches in lampblack 
are at present much in vogue, and certain persons who 
are true “smoke” artists are obtaining a very decided 
success, as the reader will see from a glance at the 
reproduction of some of this work shown herewith. 

The manner of procedure is very simple, all the 
materials necessary being an. object with a smooth 
surface, a lighted candle, a penknife, and two or three 
camel's hair brushes. In ordinary painting, the effects 
are, in general, obtained by the laying on of pigments, 





1.—PICTURES IN LAMPBLACK ON 
PLATES. 


Fia. 





Fie. 2.—LAMPBLACK DRAWING ON A 
VISITING CARD. 
but here they are produced by the removal of the 


lampblack. 
A porcelain 
this kind of 


plate provides an excellent surface for 
work. It must first be thoroughly 
cleaned, for the least trace of grease or moisture will 
compromise the result. After having deposited on the 
plate a coating of lampblack by means of the candle, 
the drawing is obtained by removing more or less 
of this lampblack, so as to produce the desired effect. 
In doing this, the artist makes use of the camel's hair 
brushes, the penknife, or even his fingers. If too 
much of the black is removed in this manner, it is 
easily renewed by the candle; and by thus retouching 
by means of the flame the soft tints that are particu 
larly successful are obtained When the drawing is 
completed, it is necessary to fix it, for it is very 
fragile and the slightest contact with anything would 
quickly spoil the pretty effect so laboriously obtained. 





FOUILLARON CARRIAGE. 


In order to make the design permanent, the plate is 
first heated slightly and then some thin transparent 
varnish is poured over it, spread out uniformly, and 


allowed to drain In a few hours the varnish has set 
and the image is indelible. It is needless to state 
that any object with a smooth surface can be em- 
ployed in like manner as a ground-work for these 


pretty decorative effects 
Drawings in lampblack greatly resemble charcoal- 
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sketches, while the transparency of the deposit of 
black, when laid on lightly, permits obtaining effects ip 
relief altogether unexpected. On account of the origi- 


nality of this process and the facility with which 
it can be employed, drawing on smoked objects jg 
coming more and more into vogue in England; go 


much so in fact, that a very successful exhibition of 
amateurs’ work of this kind was recently given by the 
London Sketch Club. 

This new drawing material, which is the fashion in 
England to-day, has been used a long time in France, 
with the production of original and amusing results, 
The writer remembers in his early youth often having, 
with great admiration, seen his parents make sketches 
in it for his amusement. They employed old visiting 
ecards for their little chef d’euvres. Their agile fingers 
held the back of a card over the flame of a candle 
in such a way as to thoroughly cover it with soot. 
With tints of different shades thus laid on at random, 
they knew how to improvise effects showing the full 
moon, old chateaux, and cascades or lakes, that were 
often very successful. One of the illustrations shows 
the moonlight on the water, with an old chateaux art 
one side. Instead of the brushes employed by the 
modern artist, they used bread crumbs rolled into little 
balls. To make the drawing permanent, it was only 
necessary to pour over it a light layer of the fixativ 
employed with charcoal drawings. 

The making of sketches in lampblack will be foun: 
an agreeable amusement during the long winter ever 
ings, and compositions of more or less beauty can b+ 
obtained according to the taste and talent of the artist 
—H. de Thiersant, in La Nature. 


STEAM TURBINE NOT INVENTED BY HERO. 

Tue Iron Age, in presenting the subject of the steam 
turbine, says, “The thought suggests itself that the 
cycle of development in steam motors has brought us 
around very close to the starting point, and that this 
latest and in some respects most promising form of 
engine actuated by steam is, after all, a combination 
of Branca’s wheel and Hero's eolipile. The 
steam turbine combines the principles embodied in 
Branca’s wheel and Hero’s revolving eolipile in a 
modern mechanical expression . . with no other 
important differences than that attributable to larger 
requirements and better appliances and materials for 
meeting them.” 

This is a sentiment frequently expressed by writers 
upon the steam turbine, but it contains more fiction 
than fact. We would wish to give old Hero full credit 
for what he did 2,022 years ago, but did he and Branca 
strike the keynote of turbine when they in- 
vented their steam wheels? We think not. Both 
Hero and Branca used the same principles that had 
probably been employed centuries before in water 
wheels and in no respect were their wheels essentially 
different from water wheels, either in regard to the 
wheels themselves or the way in which the working 
fluid was employed. 

The important inventions which made the turbine 
adapted to steam relate te ways and means for util- 
izing the expansive force of steam. When water im- 
pinges against the blades of a wheel it does not ex- 
pand and no provision need be made for its expansion. 
But with steam it is different. Unless provision is 
made for this expansion, the turbine is absolutely 
worthless as a motor, which accounts for the fact that 
only within a few years, or since the invention of 
means for using steam expansively in a turbine en- 
gine, has the turbine met with any success for steam 
power. Neither Hero nor Branea knew anything about 
the expansive force of steam, nor anyone else for that 
matter, until about the time of James Watt. If the 
inventors of the modern steam turbine drew upon 
the knowledge of the past, it was not from Hero’s or 
Branca’s work, but rather from those who have de- 
veloped the theory of modern water wheel construc- 
tion, and from the designers of the reciprocating steam 
engine. From the one they learned how to properly 
proportion the blades and guide vanes of their wheels; 
and from the other the necessity for expanding steam 
to its utmost limit when using it for motor driving. 


success 


POSSIBILITIES OF AGRICULTURE IN SOUTH 
AFRICA. 


Mr. WILLcocks, who was for twelve years connected 
with the Irrigation Department of British India, and 
eighteen years with the Egyptian Irrigation Depart- 
ment, has prepared a report for the British govern- 
ment, regarding the irrigation of South Africa. The 
satisfactory irrigation of the late South African re- 
publics is developing into a serious question, since it 
is only by the construction of artificial waterways 
and reservoirs that the country can be more extensively 
opened. The country is essentially an agricultural 
one. Under the old regime the Boers were content 
to only cultivate that portion of the land that was con- 
veniently situated near the rivers. The British gov- 
ernment intend to open and develop the whole country, 
and this can only be satisfactorily accomplished by ex- 
tensive irrigation. Mr. Willcocks advocates that all 
the important irrigation works should be in the hands 
of the state Money spent by the government in this 
will be well and profitably invested. He also 
suggests that a quota of the money expended upon 
this object should be contributed by the mining com- 
panies. If the companies working the gold, coal and 
diamond mines should be compelled to devote a per- 


cause 


centage of their gains to the purpose of irrigation 
works on lines laid down by the government, they 
would assist in the permanent development of the 
country, and would be in which, 
though slow to give a remun iny rate 
be absolutely permanent. 

If the irrigation works si Jilleocks 
be carried out, an additiona f peren- 
nially irrigated land will be iculture. 
With the aid of its rainfa e River 
the Cape Colony should be the per- 
ennial irrigation of 1,000,00( se River 
Colony of 750,000 acres, ar 500,000 
acres in the Nigh-lying regic ans can 


live and work, and 1,000,00( r tracts, 
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There would be thus secured to South Africa an in- 
estimable accession of permanent wealth. 

The cost of the works is estimated at $15,000,000, 
which, however, would result in an agricultural value 
of $500.000,000, and if the rainfall over an area of an- 
other 11,000,000 acres were carefully stored, this would 


represeut another $500,000,000. 


A NEW BLEACHING PROCESS 
At the Glasgow Exposition, Messrs. Mather and 
Platt, of Manchester, presented a new process of 


bleaching fabrics characterized by the fact that, during 


Pompe de orcul/atan 
_  Pouhegude 





SCIENTIFIC AMERICAN SUPPLEMENT, No. 1582. 


After a sufficient circulation of the alkaline solution, 
the latter is replaced by water, and the fabric is thor- 
oughly washed. The carriage is then removed from 
the boiler, and the fabric, still wound upon the cylin- 
der, is, through a winch, made to enter a vat, in which 
the following operations are effected: 

Into this vat are introduced the various alkaline, 
acid and chloric solutions; and, in it the washing with 
water and the circulation through the fabric are ef 
fected, as in the boiler, by means of a suction chamber; 
the piece, as before, being submitted to a slow rotary 
motion. This apparatus, the description of which is 
borrowed from Le Genie Civil, may be employed not 
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Fic. 1.—PLAN 
APPARATUS 


he entire course of the operations, the fabric remains 
ound in a piece around a cylinder instead of running 
ver a series of rollers, as in the majority of the pres- 
nt processes. As the fabric is submitted to no me 
hanical operation, there is no risk run of its being 
njured, and a more satisfactory product is obtained. 
‘ig. 1 represents a plan of the installation, which com- 
rises a boiler, a carriage carrying a cylinder upon 
vhich the fabric is wound, a saturating bath, in which 
he piece is revolved by rollers, a revolving plate, a 
winch for actuating the carriage, and a vat for the 
ast baths and the washing. 

The operations are effected as follows: The fabric is 
irst saturated with a hot alkaline solution, and during 
his operation the piece is wound upon a cylinder that 
carries a perforated plate at one of its extremities. 
The winding is done in such a way that one edge of the 
fabric shall be strongly pressed against the perforated 


plate. A second plate (non-perforated) is situated at 
such a distance from the first as to leave between it 
and the latter space for a suction chamber, of which 


the periphery is provided with teeth that engage with 
a pinion, which gives the whole a slow rotary motion. 

The carriage, which carries about three-quarters of a 
ton of material saturated with the alkaline solution, 
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OF THE MATHER AND PLATT 
FOR BLEACHING 


FABRICS. 


only for the bleaching, but also for the dyeing of 
fabrics. 
Fig. represents a double boiler 


introduced two carriages, one at 


into which may be 
each end. 


DIAZO PHOTOGRAPHIC PRINTING. 


AccorvING to the Berlin Chemical Society, some in- 
teresting experiments have been carried out by Messrs. 
Otto Ruff and Victor Stein in connection with the 
diazo photogiaphic printing process. Eleven years ago 
it was discovered that aromatic diazo compounds are 
as a class, sensitive to light, and during exposure de- 
compose with the evolution of nitrogen gas. Working 
on the lines suggested by this discovery, Messrs. Ruff 
and Stein have prepared new azo derivatives, and to 
some extent traced the relation of constitution to 
greater or less sensitiveness, and simplified the work- 
ing of the diazotype printing process. Incidentally to 
the study of carbazol a large quantity of the corres 
ponding amido-carbazol was prepared, and the diazo- 
carbazol was found to be of easy preparation by the 
usual methods, and also fairly stable, while its com- 
pounds with phenols and amines proved permanent. 

All these circumstances pointed to the possibility of 





























is introduced into the horizontal boiler, of which one basing a practically useful printing process on the 
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Fie. 2.—LONGITUDINAL SECTION OF A DOUBLE 
BOILER FOR THE BLEACHING AND DYEING 
OF FABRICS. 
of the extremities is removable. After the cover has employment of the diazo derivatives in question. Paper 


been put in place, the liquid is admitted into the boiler, 
traverses the entire mass of the fabric and flows into 
the suction chamber, whence it is removed by a cen- 
trifugal pump. During this time, the fabric is sub- 
mitted to a slight rotary motion. The circulation of 
the liquid takes place between the spirals of the piece, 
from one selvage to the other, witb absolute uniform- 
ity. The working pressure in the boiler is 39 pounds 
to the square inch. 


treated with a solution of the diazo derivative is highly 
sensitive to light; and if exposed under a positive 
will give a positive, if developed with a solution of a 
suitable amine or phenol, the diazo derivative being 
decomposed by the action of the light. In practice 
the paper is sensitized with a double compound of zinc 
chloride, and the chloride of the diazol derivative, a 
2 per cent solution being employed. Well-sized photo- 
graphic paper is used, hardened by means of formalin. 
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under the positive is continued until 
appears bright bluish on a_ yellowish 
ground. A 1 per cent and slightly alkaline solution 
of naphthol is used to develop the impression. In this 
solution the image becomes orange yellow, but a bath 
of dilute acetic acid changes the color to a fine brown, 
while by using other developing agents a varied range 
of tone can be obtained. For instance, paper sensitized 
with a solution of 2 grammes of sodium salt and 2 
grammes of naphthol in 100 cubic centimeters of water 
gives a brownish red image, which may be fixed by 
treatment with hot water, very weak soda solution, 
weak acetic acid, and finally cold water. 

The general conclusions as to the influences of the 
constitution on the sensitiveness of aromatic azo deriv- 
atives are as follows: In the case of the para-substi 
tuted glass, the introduction of a negative element 
generally increases sensitiveness, but chlorine appears 
to be an exception. The negative nitro group in- 
creases sensitiveness most when in the ortho position, 
less in the para position, and least in the meta posi- 
tion. The positive methyl group has an analogous 
effect, but reversed, the sensitiveness being lessened, 
As a general rule, the sensitiveness of the diazo bodies 
increases with the number of atoms in the nucleus. 
It has further been shown that the sensitiveness of 
these compounds is much increased by association with 
the various colloids, which can be used as printing sur- 
faces, and with regard to the modern theory of electro 
lytic dissociation and the saline character of all photo- 
sensitive compounds hitherto used, a further study of 
these compounds may be expected to contribute to the 
advance of the theory of photographic action. 


The exposure 
the subject 


TRADE SUGGESTIONS FROM UNITED STATES 


CONSULS. 


in Guatemala.—Consul-General J. C. 
McNally, of Guatemala, under date of May 9, 1902, 
sends translation of a decree issued by the govern- 
ment of Guatemala relative to new duties and articles 
to be admitted free, which reads in substance: 

The National Legislative Assembly of the Republic 
of Guatemala, considering that the earthquakes that 
occurred on the 18th instant have occasioned awful 
losses in several towns, and that the President of the 
Republic has called a special session so that the Assem- 
bly may dictate the measures required by this national 
misfortune; considering that the legislative power is 
to take all the measures that can in some way alleviate 
the effects of the disaster, and that the establishment 
of several taxes of a transitory character will assist 
in helping the families of ue sufferers, decrees: 

Article 1. For five years from the Ist of May next, 
the following additional taxes shall be collected: 

(1) Ten cents (0.4 cent) on each vottle of alcohol, 
which, of the capacity dictated by law, comes out of 
the deposits for consumption 

(2) Ten per cent more on the fee paid for the license 
to sell liquor or alcohol. 


New Duties 


(3) Twenty per cent more upon the duties of im- 
portation on wines, liquor, and beer coming from 
abroad. 

(4) Five pesos* ($2.06) yearly for each manzana 


(a square measure of 100 by 100 yards) of sugar cane 
in all plantations exceeding 5 manzanas. 


(5) Ten per cent more in gold upon the import 
duties on tobacco in leaves or manufactured. 
Article 8. For two years, the importation of the 


following articles will be free of fiscal duties: 
Tar and carboline. 
Water pipes of galvanized iron 


Wood or iron houses, complete or in parts. 
Cement. 

Galvanized iron plates for roofs. 

Iron or wooden pillars and annexes. 
Wooden or iron doors and windows. 
White oil paint and roof tile of any kind. 


Under date of April 
Teneriffe, 
concession to 
compelled to 


(about $70,- 


Duties in the Canary Islands. 
24, 1902, Consul S. Berliner, of 

The syndicate+ which received the 
collect customs duties here has been 
give it up, forfeiting the 500,000 pesetas 
000) guaranty The concession has been granted to 
another syndicate, composed of the former company 
and of the principal merchants of the Canary Islands, 
each party having a half interest. Under the new con 
tract with the Government, the price to be paid is 
1,002,000 pesetas (about $140,000) per year, and the 
concession is for five years. It is proposed to reduce 
the duties on several articles which at present pay a 
very high rate, thereby increasing the importation. 


Says 


Arsenic and Galena Mines in the Pyrenees.—North 
of Barcelona, in the heart of the Pyrenees, some 9,000 
feet above the level of the Mediterranean, is located 
a mining property which covers a surface of over 
16,000 acres, or 6,500 hectares, and is worked by Messrs 
Girones & Henrich, of Barcelona. The mineral wealth 
of this spot has been known from ancient times. Iron 
was worked here on a large scale until the middle 
of the nineteenth century. The valley of Ribas is the 
cradle of the well-known Catalan furnaces, ruins of 
some of which can yet be seen. When the forests that 
covered the slopes of the mountains disappeared—all 
wood having been burnt for the furnaces—the working 
became impossible. Although iron is the least im 
portant of the minerals to be found in that district, 
the ore contains 54 to 60 per cent of metal; but 
copper to 4 per cent, arsenic to one-half of 1 per cent, 
and phosphorus and sulphur in excess render the ore 
very difficult to use for large industrial purposes. 

Since 1840 other minerals have been sought 
and mispickel containing an average of 45 per cent 
arsenious acid, with from 10 to 16 dwts. of gold, 
was worked with advantage. The tremendous fall in 
the price of arsenic, together with the practical impos- 
sibility of transport (to take a ton of ore from the 
mines to Barcelona costs more than $100), caused the 
ruin of the enterprise. Subsequently, a powerful 
French company was floated with the sole object of 


for, 


* The Guatemalan peso was valued by the United States Mint, April 1, 
1902, at 40.3 cents. 
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extracting the gold contained in the ore, but the 
enterprise could not succeed, as the small percentage 
of gold did not cover the expense of treatment; be- 
sides which, in burning the ore in free furnaces, the 
whole valley was poisoned with the arsenic, and the 
company was obliged to pay a very large sum to 
indemnify the owners of cattle and crops 

It is only in the last few years that Messrs. Girones 
& Henrich purchased the mines and began working 
them on a paying basis After having thoroughly in 
vestigated the ground, they explored the most power- 
ful veins and succeeded in extracting over 3,000,000 
tons of mispickel, of which several] thousand tons were 
exported to England and other countries of Europe. 
The results of the sale of their ores, and especially 
the prices obtained from the residues after calcination, 
induced them to erect works at Badalona, a small 
town on the Mediterranean 4 miles from Barcelona. 
Besides the arsenical pyrites, they work the rich galena 
veins, containing an average of 53 per cent of lead, 
60 ounces of silver, and 12 dwts. of gold to the ton, 
as well as the copper veins of about 23 per cent 
metallic copper and 20 dwts. of gold to the ton 

\ large metallurgic plant, as stated, has been erected 
at Badalona for the treatment of arsenical, copper, 
lead and silver ores It occupies a surface of 18 
acres Part of the plant is in full working order and 
will treat 30 tons of arsenical ore per day It has 
been erected by English engineers and practical burn- 
ers for the production of the very best quality of 
arsenious acid (As.O,), which is exported The ar- 
senious oxide is absolutely free from any impurity or 
metal 

At a very early date the plant for the treatment of 
lead and the extraction of silver from the galeha pro- 
iiuced in the mines will be erected At the same time 
the residues of the arsenical and lead ores, and a 
special mud to be found in large quantities on the 
surface of some of the mispickel mines at Ribas, will 
be treated, and a new plant for working these products 
will be in operation before the end of 1902 

The firm has commenced exporting arsenious acid 
to the United States, where, it is expected, the product 
will have the same success as in other countries.— 
Julius G. Lay, Consul-General at Barcelona 


Combination of British Columbian Salmon Oan- 
neries.—Consul L. E. Dudley, of Vancouver, reports, 
under date of May 19, 1902, that the salmon canneries 
of British Columbia have combined and will extend 
business in several directions. The combination is 
said to be capitalized at $3,000,000. Heretofore, says 
the consul, the by-products of the canneries have been 
almost entirely wasted, but it is now proposed not only 
to save the oil, but also to manufacture guano and 
glue. The combination will undertake to develop the 
entire fishing industry of that region. Shipments of 
fresh halibut will be made, and efforts will be put 
forth fo meet the demand for salted and smoked fish 
in the Orient, Europe and the United States. The con- 
sul adds that it is understood that a considerable por 
tion of the capital of the new organization came from 
the United States 


The Rubber Crop of Brazil.—The shipments of rub- 
ber from the Amazon Valley were, up to April 30 last, 
a few hundred kilograms in excess of the entire crop 
of the season of 1900--1901 rhe total increase, how 
ever, will not be known until the remaining shipments 
are made in May and June. The best informed rubber 
buyers here estimate that it will amount to at least 
10 per cent of the previous crop, and that the total 
yield will be about 30,000 tons 

Owing to hard times, low prices, and certain unfa 
vorable local conditions, there are various opinions as 
to whether the steady increase in the output of rub- 
ber during the past few years will be maintained in 
1902-3 It is generally believed, however, that the 
rapid development of ibe new rubber districts on 
the Upper Amazon River and its affluents will more 
than make up for any falling off from these causes. I 
am informed that already many large bands of rub- 
her gatherers are organizing, and that preparations on 
a large scale are being made for harvesting next sea- 
K. K. Kenneday, Consul at Para 


Prize Competition for Buildings at Nice.—Vice Con- 
sul A. Piatti writes from Nice, May 12, 1902 

The municipality of Nice has offered annual prizes 
for the construction of buildings in this city, public 
ard private Their fronts, their interior plans, their 
construction and the excellence of the materials, their 
sanitary systems, and their gardens facing public 
streets are all to be considered in awarding the prizes. 

The building industry of Nice is in its infancy, as to 
heating, ventilation, and sanitation In some of the 
newest buildings, the arrangements are still of the 
most rudimentary kind In one kitchen, the work is 
all of cement 

| would earnestly recommend our manufacturers of 
articles in this line to seek an opening here by doing 
a direct trade with this port, instead of depending 
upon middlemen. This consulate will receive all cata- 
logues, etc., and distribute them where a probability 
of business exists 
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VALUABLE BOOKS 


COMPRESSED AIR, 
lis Production, Uses and Applications. 


By GARDNER D. HISCOX, M.E., Author «: ‘Mechanical Movements, 
Powers, Devices, ’ etc., etc. 


Large 8vo. 820 pages. 545 Uinstrations. — Price, 85 in cloth, 86.50 in 


A complete treatise on the subtest of ot Compressed Air, comprising its 
physical and operative properties from a vacuum to its hquid form. Its 
thermodynamics, compression, transmission, eapansion, and its uses for 
power purposes in mining and engineering work ; pneumatic motors, shop 
tools, air blasts for cleaning and painting. The Sand Blast, air lifts, 
pumping of water, acids and oils; aeration and puritication of water sup- 
ply. are all treated, as well as railway propulsion, pneumatic tube trans- 
mission, refrigeration. The Air Brake, and numerous appliances in which 
com pressed air is a most convenient and economical vehicle for work 
with air tables of compression, expansion and physical properties 

This is a most comprehensive work on the subject o Compre ssed Air, 
wiv oe both the theory and application. 

~ 4 special illustrated circular of this book will be issued when published, 
oll it be sent to any address on seeeemnaneae 


SIXTEENTH REVISED AND ENLARGED EDITION OF 1901 
THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, Notes and Queries 
15,000 RECEIPTS. 734 PAGES 
Price, 85 in Cloth ; $6 in Sheep; $6.50 in Haif Morocco, postpaid. 


This work bas been revised and enlarged. 900 New Formulas. 
I'he work is so arranged as to be of use not only to the specialist, but to 
the general reader. It should have a place in every home and workshop. 
A cirenlar ee full Table of Contents will be pone on application. 

T ase yA already have the Cyclopedia may obtain the 

1901 APPENDIX. Price. bound in cloth, si postpaid. 





The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYRN, A.M. 
Large Uctavo. 480 Pe 300 Illustrations. Price 3 by Mail, Postpaid. 
Red Morocco, Gilt Top, 

The most important book ever published on invention and discovery. 
It is as readable as a novel, being written in popeies oy sty 

The book gives a most comprehensive and coherent ieovene of the pro- 
gress which distinguishes this as the “ golden age of invention,” resulting 
in industrial and commercial development which is without precedent, 
A chronological calendar of the leading inventions is one of the most im- 
portant features of the book. enabling the reader to refer at a glance to 
important inventions and discoveries of any particular year. The book is 

rinted with large type, on fine paper, and is elaborately illustrated with 
oe engravings and is attractiv ely b bound. 


SCIENTIFIC AMERICAN BUILDING 
MONTHLY. 


Bound volumes contain many illustrations from photographs of the 
atest modern Dwellings .» various sections of the country, showing the 
best examples of interior and exterior architecture. Price 82 per vol- 
ume, covering a period of six months. The yearly subscription is $2.50. 
Single copies, ‘25 cents. The May, 1972, issue containg illustrations of 
Gardens and Porches of interest and value. 


MAGIC 
Stage Iusions and Scientific Diversions, including Trick 
Photography. 


By A. A. HOPKINS. 


The work appeals to old and young alike, and it ib wue of the most 
attractive holiday books of the year. The illusions are illustrated by the 
highest class of engravings, and the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
stage ilusions, fire-eating, sword-swalliowmg, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effects, paowaranste 
tricks, and the projection of moving photographs are all well 

and illustrated, making a handsome volume. It is tastefully printed and 
bound. Acknowledged by the profession to be the Standard Werk on 
Magic . 8 pages. 4D illustrations. Price $2.50. 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. O}CONOR SLOANE. 


An inexpensive library of the best books on Electricity. Put up ina 
neat folding box For the student, the amateur. the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows: 











Arithmetic of Electricity, 138 pages $1.00 
Electric Toy Making, 140 pages 1.00 
Hiow to Become a Successful Electrician. 189 pages ee ° 1.00 
Standard E-ectrical Dictionary, 682 pages oe ° ... 3.00 
Electricity Simplified, 158 pages . 900s 10 


ive volumes, 1.3)! pages, and over 450 illustrations. 
A valuable and indispensable addition to every library 
Our Great Special Offer...We wil! send prepaid the above five 
‘umes, handsomely bound in blue cloth, with silver lettering, and in 
pee in a neat folding | box at the Special Reduced Price of (35.00 
for the complete set. “he regular price of the five volumes is $7.( 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 
By GARDNER PD. HISCOX, M.E 

This work is written on a broad basis, and comprises in its scope a full 
Hlastrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind 

The make-up and management of Automobile Vehicles of al) kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion 

The book is upto date and very fully illustrated with various types of 
Horseless Carriages, Automobiles and Motor Cycles, with details of the 
same. Large Svo. About 459 pages. Very fully illustrated. Price $3.00, 
postpaid. 


GAS ENGINE CONSTRUCTION. 


PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint of practice 
than that of theor The principles of operation of Gas Engines are 
clearly and simply described. and then the actual construction of a half 
horse power engine is taken up. 

First come directions for making the patterns; this is followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings. It is profusely illustrated with beautiful engravings of the 
actual work in progress, showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine. 

Dimensioned working drawings give clearly the sizes and 
torms of the various details, 

The entire engine, with the exception of the fiy-wheels, is designed to 
be made on a simple eight-inch lathe. with slide rests 

The baok closes with a chapter on American practice in Gas Engine 
design ard gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers 

Every illustration in thie Book is new and original, having 

en made expressly for this w 
e8ro. About 300 pages Price $2.50, postpaid. 


MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances, 
By GARDNER D. HISCOX, M.E. 


A Dictionary of Mechanical Movements. Powers. Devices and Appli- 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 
illustrated mechanics. mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive Reid. for 
the use of Machinists, Mechanics, Inventors. Engineers, Draughtamen, 
Students and al! others Yr in any way in the devising and opera- 
tion of mechanical works of any kind. 

Large 8vo. 400 pages. 49 tustrations. Price $3. 


Cw Full descriptive circulars of above bo books will be matled free upon ap- 
plication. 


MUNN & CO. Publishers, 361 Broadway N. Y. 
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JUST PUBLISHED. 


Practical Pointers for Patentees 


Containing Valuabie Information and Advice on 
THE SALE OF PATENTS. 
An Elucidation of the best methods Employed by the Most Successful 
Inventors in Handling ‘Their Inventions. 
By F. A. CRESEE, M.E 162 Pages. Cloth. Price, $1.00, 

This is the most practical, up-to-date book published in the interest « 
Patentees, setting forth the best methods employed by the most success 
ful Inventors in handling their patents It is written expressly 
Patentees by a practical Inventor, and is based upon the expenence 
some of the most suceessful Inventors of the day 

It gives exactly that information and advice about handling patent 
that should be possessed by every Inventor who would achieve succes 


by his ingenuity, and will save the cost of many expensive experiment 





as well as much valuable time in tlizing from your inventions l 
contains no mivertisements of any description, and is published in the 
interests of the Patentee alone, and its only object is to give him suc} 
practical information and advice as will enable him te intelligently 
handle his patent successfully, economically and protitably 

It gives a vast amount of valuable information along this line that car 
only be acquired by long, expensive experience in realizing from the 
monopoly afforded by a patent 


MUNN & CO., Publishers, 361 Broadway, New York 


The New Supplement Catalogue 


3 3 
s Just Published 
3s 3 


A large edition of the Supriement Catalogue in which is con-~ 
tained a complete list of valuable papers down to the year 1902, is 
now ready for distribu tion, free of charge. 


Send for Descriptive Circular. 





The new Catalogue is 
exactly like the old in form, and is brought strictly up to date, 
All the papers listed are in print and can be sent at once at the 
cost of ten cents each, to any part of the world, The Catalogue 
contains 60 three-column pages and comprises 15,000 papers. The 
Catalogue has been very carefully prepared and contains papers in 
which information is given that cannot be procured in many text- 
books published. Write to 


MUNN & CO., Publishers, - 


for the new Catalogue. 


SATENTS! 


MUNN & CO., in connection with the publication 

of the SCIENTIFIC AMERICAN, continue to examine 

improvements, and to act as Solicitors of Patents for 
Inventors 

In this line of business they have had over fifty 

nd now have unequaled facilities for 

atent Drawings, Specifications, and 

plications for Patents in the United 


361 Broadway, New York, 






State nad Countries. Messrs. MUNN & Co 
also ena ation of Caveats, Copyrights for 
Books, Trat« s, Assignments, and Reports on In- 
fringens business intrusted to them is done 


ith » ' 188, ON Very reasonable terms. 
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Marks, Copyrig ts Appeals, Reissues, Infringementa, 
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e also send. * is of Foreign Patent Laws = ty | 
the*cost and me’ s in all the principal countries 
the world. : 

TUAN & CO.. & itors of Patents, 
: ¥ New York 
BRANCH OF fic mF ,et, Washington, D. C. 
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